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t ud i BE- Dn 


en i i t 1 ed 


omethi ne 


ome 


phosphor ane 


rid arsorane intermediate 


even chaipters and each chapter i 


equi pped wi th di f f erent. 


aspects of yiid intermediate chemistry 


In Chaptr I, a brief survey on ylid intermediate 


described with the special reference to phosphor ane 


ar Boran 


azomethine intermediates under 


In Chapter II 


the el. abor at i on of several semi --stabi 1 i zed 


phosphorane intermediates ha 


them 


with 5-phenyl~l ,2-di thiale~3-one and S-thione to give substituted 


di thi af ul venes. This route is rather convenient and facile 


than convent i onail methods reported earlier 


! In Chapter III author has focussed his studies on the 


:■ generation and isolation of a new phosphonate carbaxni on-diinethyl 

2,7--dichloro--9~f luarenenylphosphonate carbanion and its reaction 


vnth a number of aromatic aldehydes and ketones to synthesize 



Chapter IV describe 


the useful an 


experiments on the effect of bulky size of carbonyl 


author 


of betaine decomposition of 


emi -st ab i 1 i z ed »ar sor an e 


i ntermedi ates 


In Chapter V, author repiorted the reaction of benzyl 


arsonium bromide and 4— nitroben 


B on i u m b r' o rn i d e 


un 








Ik! 


♦; 




satur^^ted ketones in presence of anhydrous AICI 3 or ZnCla at 150- 
X. 0 O C to give 1 u'-r-di aryl naphthal enes and 1 , 3-di ary i -7-- 
ni t ronaphthal enes in fair to good yields. 

Chapter VI contains the synthesis of symmetrical and 
asymmetrical p-substi tuted phenacyl i denea^omethi ne intermediate, 
generated from their corresponding salts and aromatic aldehydes 
having electron attracting and repelling effect. This synthesis 

has been carried csut with a view to confirm the course of 
reaction. 

In Chapter VII, author reported the reaction of 
benzylpyridinium bromide and o-chl orobenEyl pyr i di ni um bromide 
with various substituted benzyl idene acetophenones with a view to 
i ri vest i gate the applicability of this route in the synthesis of a 
wide range of naphthalene der .i vati ves« 




CHAPT ER - 1 


STUDIES Q N SOM E PH QSPHQ RANE , ARSQRANE AND AZQHETHINE IMTERWEDI ATE3 


A GENERAL SURVEY 


The term 'ylid' introduced in synthetic organic 


employed for a new and unique class of 


c h e m i s t r y by Q . W i 1 1 i q 


yntheti c 


having 


remarkable 


witter i oni c: 


compjDunds 


Ylids vahich have 


potential i ties 


an an 1 on 


bonded to a positively charged heteroatom, have gained 


cove 


considerable importance in theoretical and 


yntheti c organic 


chemi stry 


considered as the resonance hybrid 


the ylid form (la) and the ylene form (Ib> 


canon i 


Out of these tvjo structures it is the 


form (la) which 


witterionic nature involving an onium 


centre at the element 


carbanionic function which may at least partially be 



However, in the ylene 


ubst i tuent 


del ocal i Ksd i nto sui table 


postal .at ed between the onium 


t r u e d c.)i.ib 1 e ta o n d 


reducing or even eliminating 


1 i d i c c: ar b on 


st these atoms 


.pplying modern physical technique 


made 


ophisticated theoretical computation 


increasingly clear that it is the ylid form that predominates in 


the ground state. In fact most of the investigations made earlier 


used the 


of their problems regarding structure and reactivity and the 


rationalization of reaction mechanism- ® ’'*• 


of the car ban ion and the 


E<oth 


involvement of the heteroatom, affect the stability and hence the 


reactivity of the ylids. The symmetry of the molecule and the 


maxgnitude of ptT — dTt bonding has made possible the quantitative 


of ylids of various elements by 


c omp ar i son of the st ab i 1 i t i e 


ates of alkali catalysed exchange 7 of e<. -^hydogen 


usi. nq 


It has been estab 1 1 i shed that 


pondi ng 


fit a ms 


alt and eventually the stability of ylid is 


the acidity of the 


structure 


i or ma 1 1 y af f ec t ed b 


of stability and the ease with which 


they undergo chetnical reaction with a wide range of electrophilic 


may be conveniently classified into two large 


nd the larger group comprises of the ylids so 


which are generated in the 


n ov\ 


taut could not be 


their correspondi ng 


Q 1 u t i on 


f r om 


bdI ated 


an d 


urvdEn'”go 


due the lack ^stabiliziv’^q t actors 

act i »:::h 1 s i ri sittr. 'Vho?sc ylids further'” be sub divided into 

:.WQ catoqories depandinq on- attachmervt of alkyl xju arylalkyl- 

■Jiroups u i t'. I" i tfic-5 list cra^atoin %» fiie ali-cy'l idene ylids ar e ver */ sltoi t'*^ 
lived but hiqhly r eactive. whereas tl>e aryl al kyl i dene ylids 

vftoniy termed as , semi -st ab i 1 i z ad ylids wliich though could not be 
isolated. yet persisted in solution for a consd. der abl e period of 

tiiiiS,, 

Tkie second arr::l t!ie srHal 1 er group of ylids consists of 

tiiose qnated as stabi 1 i zed y 1 i ds ' and i s t alcan to i mpl y an 

ylid t-diich car^ not be isolated arid pv.\rified l.)ut also in most of 

the CBSBB. s tor'od usual ly under- atmospher i c condi t i ons f or 
considerable peri oil of tinro to be ussed in Subsequent reactions. 


rhe unusual 

extra- rstabi .1 i ty of these 

•y lids is 

at tr 

i bated 

to the 

att ac! imervt of 

tiiG t;'! ec tr'on vn. thidr awi ntj 

groups 

\^ri tbi 

the 

y 1 i d i c 


car' ban i on « 

The sa:;ope and the poV.enti al for synthetic 
a p p J. i c a t i o s a f t i' ■{ u s e y 1 i ci h as only bee n r- e a 1 i z e d r' e c e n 1 1 y an d 
studies on these reactive i nter medi ates have been exparuied in 
many directions which led to the exploration of the -ylids of 
ni troqef-^ . phDsplu:>r'as . arseni c , anti rifony ^ bi smuth ^ sol eni um ^ 
sulpliuj'- and teilurium as evidenced by the research 

iiuixioqr api r-;d- and comprel jensi ve review articles « The 

i r\ Q I '•■./ 0 m 0 v'i t o f a I'i r 1 1 c: u 1 ar* h e t e r o a {i\ r " e s u 1 t s i n t a m av 1: e d 
differences in the rhemical and prtrysical beliaviDur of different 
types of -ylids*.^' These investigations have led also to the 
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Bynttiesl s Df* a variety of ■ heterocyclic: compr3unds, natural 

products, vitami.ns, haririones atc« . as evidenced by a number of 
publ i cati ons** A brief description under se^parate heads is 

Q i. V e n i n i: h e f o I i o w i n g s e c: t i on s « 

I a . PHDSPHDRAHE INTERMEDIATES (PHDSPHDNIUM YLIDS) 

Shortly after world war -II, Wittig directed his 
attention to the question of the existence of pentavalent 

nitrogen compounds and discovered in the course C3f these studies^ 
the nitrogen ylid of the type (6)^®^ v^hich was prepared by the 
action of phenyl I ithium on tetramethyl ammonium salt (5) « 
Formation of the A::omethine intermediate (6) was proved by its 
addition to berveophenone <7) to give (2“~hydr oxy -“2 , 2-'diphenyl > 
tr i fBSthyl cxmrriDni urn salt (8> (scheme I^l). Such successs. clearly 
required the study of the families of ylids other than those 

related tct nitrogen « Later on, the studies were carried out with 
next higher element of Vth group , phosp)harus « The 

de^clared aim of this v^ork was started in 1953 by the publication 
wi tki Geissler' to be the p^reparation of scxner s of 

pentcaphenyi phosphorus as representatives of new class of 
compounds.. Thi B work led to the fit'st synthesis of crystalline 

jfiethy 1 enetr i pheniy 1 phosphor ane which when react erf wl th 

benzQphenone surprisingly gave an unexpected new product ( 10) « 
This- reaction signaled the birth of Wittig recxctioru In a total 
six lines of text, Wittig c^nd Geissler described the almost 

quant i tcxti ve conver si on of methyl enetr i phenyl phos-phor ane (9) wi th 
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Vjenzophenans (7) to give tr i phenyl phosphi ne oxide £^nd 1,1” 

d ;l piieny 1 etivy 1 ene C 1 0) ( sch eme 1.2) 

In general 5 phosphorane intermediates are more stable 
tS'iS.n -isomsthine intermediates « Their stability is due to an 
overlap o-f the doubly occupied 2p--orbital o-f the ylid carbon with 
tiie unoccupied 3d-orbital o-f the phosphorus atom and can be 
represented by the resonance hybrids o-f two cannonical 

structures, the ylid form <11 a) and the ylene form <llb) . A 
similar configuration, however, can not be considered in case of 
asomethine intermediates. The polarisabil i ty effects are more 
important in phosphor ane intermediates as compared to asomethine 
intermediates but can not counterbalance the difference of 
Coulombic interaction. In fact, the stability of phosphorane 
i ntermed i a'l' es is due mainly to the possibility r.3f the od 
phosphorus orbital forming actual bonds. This explains the 

fact tliat a greater number of phosphorane intermediates have been 
isolated and characterised as stable species. ftccording to 

Ja-f-fG'=”- and Craig et al.,=*^ the multiple bonds which involve the 
overlap of p-- and d--t3rbitalB provide the actual chemical 
stability of these mcjlecules. However, -from the E-.3CA data,*®-^ it 
has been established that in the case of phosphorane 
interinediates with electron withdrawing substituents, the formal 
negative charge at the ylid carbon is actually highly delocalized 
on substituent's on the ylid of type (2) . The ylid carbon forms 

an sp"- orbital with non-bonding double't in the 2pa <3a) or forms 





tetrahedral orbital with phosphorus 


(3b) . 


Th e c ar b an i on 


6 


structure is usually sp® but some examples are known in which 
carbon atom is of sp^ hybridisation . The phosphorus atom 
involved in the ylid fomation is bi pyrami dal 1 y hybridized 

<dsp^) - The carbon atom can be in an axial positiori <4a) or at 

the base of the pyramid (4b). However, an ata i n i t i o LCAD~MO— BCF 
study, ““ made recently of the model ylid, methylenephosphorane 
shows ai planar stereochemistry at the ylidic carbon atom . This 
results has been rationalized in terms of maximum heteroatom C~Tf 
over 1 £tp . 

The phosphorane intermediates, undergo two basic types o-f 
reactions those in which only the ylid carbanion is involved 
mechanistically and those in whicli both the carbanion and 
heteroatom portion are involved. The reactivity of 
aU<yl i denephosphoranes is determined by the distribution of the 
negative charge in the molecule which, in turn, depends on the 
nature o-f the substituents and R= in the alk.-ylidene portion as 
VMsli as on the group R on phosphorus. Thus, the nucleophilic 
character o-f- phosphorane i nterinedi ates is decreased and the 
stability is increased it the lone pair of electrons on the 
fl<.--c.arbDn atom of form (11a) is delocalizEsd into group and R^. 

The electron withdrawing substituents R’- and R^ will stabilize 
the negative charge and consequently reduce the reactivity of 
ylid where there is no such interaction, an extremely reactive 
and unstable ylid is formed- This reaction has since become of 
general chemical knowledge as the Wittig reaction or Wittig 



olefi nation 


and it influenced the development of synthetic 





^ 1 ; 



chemistry in the ■fDllowint3 years to almost unparallel degree 


evidenced by tV-ie award of noble prixe in 197^9 to George Wittig 


It initiated creative activity in the 


o-f Heidelberg University 


laboratories throughout the World, as the challenge was taVien up 


tablish the preparative potential of the reaction to 


star eochemi 


mechan i sti c 


investigate its e-f-fects on neghtaouring discipline 


I .A.i G ENERATION OF PHOSPHOR ANE INTE R RE D I ATSS (PHQ3 gHQNiyjl_YLJDai 


Following important methods -for the generation of 


phosphor ane intermediates have been described 


•from ohosphonium salts (salt 


Qieib.ocJ.I 


The most applicable method Tor the generattion oT 


intermediates ( 13) is the action of suitable bases on 


quanternary phosphoniurn salts (12) that in turn are obtained from 
the quaternization of tri alkyl or tri aryl phosphines with alkyl 


(Scheme 1.3) 


usually carried out in a non-pol ar solvent such as- benzene but 


sd van t ag eous 1 y 


sometimes a more 


and more 


the acidity of the phosphoniurn 


However 


nature oT substituents R 


needed Tor the 


carbanion that decides how strong base i 


gener 


deprotonation oT the phosphoniurn 


inter med i at es 


9 



Schcm® 1*3 
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purpose s.rB ammoni a tr i ethyl ami ne , pyr i di ne 

sodium hydrox ids sodium ethcrjxide,'*^’^ sod^imide sodium 

hydride*’"-'^, lithium diethylamide,*^^ potassium t-butox i de , 
lithium piper idide butyl -1 i thi um and phenyl 1 ithium« 

phosphin e 

Phosphor ane intermediates are prepared by the 
interaction csf carbon tetrachl or i de or carbon tetrabra<riidB with 
triphenyl phos-phi ne *^® (Bchemie I.4>, The di azol i phati cs <15) miay 
also serve as a source of- cartaene -for the preparation o-f 
phosphor ane intermedi ates < 16) provided, they are decompased in 
the presence of Cud) salt, since triphenylphosphine is generally 
very much susceptible to diazo compounds to react and form 
phosphaz i ne (17) (scheme 1.5). 

A . 1 . 3 Phosphor ane Intermedia t es from phosph i ne an d_.activa ^^^^^ 
multiple bond 

Phosphor ane intermediates (18) can also be synthe'sized 
by the interaction of tri arylphospjhine with compound assoc ic-xted 
with multiple bonds having el ectron-wi thdr awi ng groups -f-® 
(scheme 1-6). 

A. 1.4 Phosphor ane X nt er medi ate from R hPsph.6n.LvinL,.§^A-^ 
pyrolysis 

# '■ 

The thermally less stable; phosphonium salt (I*-?) on 







pyrolysis yiolds stable phospharana intermediates <20) -- (scheme 


A . 1 . 5 . PbDSRlilBE^nB. 




salt. 


The synthesis of phosphor ane intermedi ates (. 1 .^:.) is al --=0 
, the action of phenyll i thi um on vinyl tr iphonylphoa- 


possible by th(3 act. ion or 
phoniurn bromide (21) -^-(scheme I.S) 




nilt!iy.l.ea@...QC.<ayB- 


Mlhen di 


i H s \ otr i phenyl phosph i ne 


(23) is h seated with ac" 
• Q s a n c. e o f t e r t i ar y •- am i n a , 


tiva mathylena compounds (24) in prasanca or .at. , 

. . ^ -rc-r- fosi i-. directly foriviad (scheme 

phosphonrane inter mad i O-v.. 


A. 1 . 7 Eb.BBP.bD.rme-..IJltir.ffie.dLates_. 

Due to its high reactivity, bancyne intermediate (26) 


quickly couples with 


trialkyl or triarylphosphina to give 


ylid(23)« The reaction i-s oupp 


3 p o e d t o o c c u V " 


'ia a 1^3--dipalar in- 


ermedl ate 


Todiate ,( 


{ '".>'’7 \ ujH, •]. r" I'”* r e ar r an c<) ev/.i 
20 )“'^'*’ (scheme I« 10 )m 


to af 


f or d r eac t i ve yl i d 1 nt or 


1 


A. 1 . 8 PhD5Phor jB^.g, 


I n t er mad i =>> gg from 


t r i ar vl phQ sp.)ii.ne 






CONH2, CN etc 





been achieved by the 


yntheses o-f ylid 


Recently 


reaction of tr iphenylphoaphine and reacti 


o-f phosphor ane 


the 


which on treatment with base 


i n t £5 r med i at e 


(31 ) (scheme 1 . 1 1) 


interfTtedi ate 


A . 1 . '? Phosphor ape Intermedi at e s yi.a „.tr,an.lXA..lS^^^^ 


Stable 


( al ky 1 at i on > 


is dessignated as 


( acy 1 at i an ) 


t r art s y 1 i d a t i or^ s i n c. e 


tabi I ize; 


the halide resulting a new carbonyl 


wi tl 


(scheme 


A . 1 . 10. Phosphrane I n termediates by .Pt,her„.iiiBt.hQ.ds. 

PhoBphonium salts, the precursors o 


1 so been prep;eare 


2~ct'il oro --a;-; i r anes with 


compour 


® ^ , -f 1 uor i n at ed 


tr i phenyl phos-phi ns 


Cathodic redvAction o-f phosphonium 


en e 


ane intermedi ateB®"^ . Mi xed valance phosphoru*; 


germ an A um 


si SJD been prepared from germanium 


have 


Rgftir.TI'yiT Y OF PH OS PHOR A NE .IMIEBMEMBIiS. 



W0CH3 


Ph3P CH2 = C{0Et) CH20Tf — ^CH2=C(OEt)CH2-“PPh3 OTf 


CH2 = C(OEt>CH = PPh3 


31 




iii 
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Ylids as-=. defined earlier, are the unique forme of 
car ban ion and undergo reaction with a wide variety of 
electrophilic reagents . The unique behaviour of ylid carbaonion 
is due to the ability of phosphor a-ine intermediates to become 
pentavalent. This is why ylid carbanions exhibit some typicaxl 
reactions which are not expected from simple cartaanion« 

Boifie interesting and useful reactions csf phosphovane 
intermediates have been illustrated in the following categories; 


; ^ 
' 5 


A . 2 . 1 Ph osphor ane Intermediates and PhPSB hcm.Ly!&-_S.al.t,.s„a.s..fo.t.QIl§.feg^. 1*1 

\ 

Phosphor ane intermediates from their precursors, ;i 

f I 

phosphonium salts by dehydrohalogenat. i on , are able to be attacked > j 

S * 

by hydrogen halide whereby original salt is regenerated . 

Therefar<3, phosphonium salts may be considered as Bronsted acids i J 

I' I 

and the phosphor ane intermediate as Bronsted ba.se (scheme l.lo). i 

M 


A. 2. 2 Oxidation of phosphor ane inte r.medi.ate.a. 

Action of oxygen on phosphor ane intermediate 
involves the cleavage of carbon phosphorus, borid yielding a 
carbonv'l compound (Tib) , vjhich further reacts wit.li excess of 
starting ylid (35) to give an olefin (37) and phosplti ne 

oxide (scheme 1,14). 

The autoDxi dati on reactions haxve also been applied to 
tiis ylids (39 S<40) resulting in the formation of cyclic oltifins, 




ac: en aptrt h enes ( 39 ) ( sch erne 


1.15) and heterocycl i c 


ol ef i ns ( 1 4) 



Sc ITI (2 


or 

base 


ar oy{ 


Ph3P=CHR 


Scherng 1*13 


acid 


base 


Scheme I*14 


Ph3P0 


CRR -f- Ph3P0 


Scheme M 5 


^PPh 3 


+ 2Ph3PO 





1 aad t etr ach 1 or i d<^: 


ar G ethyl n i tr at e 


iodide diace^tate and lead dioxidE^ 


■found to be 


and period at 


ax i d a t i o n w i t h o z o n e 


of d i c ar b ox y 1 c orr^p oun d 


particularly usB-ful in the s-ynthe^ 


3 T r an e y 1 1 d at i on. 


al kyl ati on 


Phosphor ane intermedi ate 


phosphonium 


tarti ng 


an ot h er mol ec ul e oi t h e 


trE?at merit with base or 


intermediate (42) gave alkylated ylid i ntar (tied i ate 


i n t med i avt e ( 42 ) ( sc: h emE 


an d p r e c ur s or 


(44) 


c a r b D n y 1 s t a b i 1 i z e c;l y 1 i d i n t e v”* fn e d i a t c 


I.17)« On the other hand, 


)„ on reaction with alkyl halide -form C““al kyl ated pc odU' 


D-alkylated product (4B) be^cause o-f the^? rnesr3meric: 


lid intermediate (46) 2^^ (scheme Iul8> 


1 f t h e y 1 i d i n t er ffio d i at e c: on t a i n 


i n tr atTiol ecul ar 


oc c: ur t o y i el d c y c: 1 i c p r' od uc t 


The acylation of ylid intermediate (50) with acid chloride 
yiE^lds an acylated phosphonium salt (51) which on trE^atment with 

base or another molecule ai ylid intermediate (SOVaifordsa 


taa-jilized ylid i ntermedi £\te ( 


ac i d anhy dr i de'-’’ 


chlorof armic acid ester 




thiocarbonic acid and s-ethyl ester 









Jf 1 


MC CH 


Ph 3P' 


S'>.hgmc I ■ 1 6 



-f- 2Ph3r’0 


Scheme 1-17 


Ph 3 P = CHR^ + R-X 


Ph3P-CH‘ 


Case or 
ylid (42) 


Ph3P — CH 2 — R^X + Ph3P = C 


Scheme 1*10 


0 

® e II . 
Ph3P-CH-C-C6H5 


H 5 C 2 0 

® I II Q 

PhsP-CH-C-CeHs I 


C2H5I 


Ph3P-CH=:C--C0H5 


H OCoHc 

® I I ^ ^ c 

Ph3F-C='C-CeH5 1 
48 






semi 


lid i ntermedi eite 


t i.ul i t? d b y T B w a r i b t 


ted the redaction o-f ylid 


intermediate (53) with imidoyl chloride (54) to iorm 
^^-iminophosphoniummethyl ids (55) as a transyXidation reaction 
(scheme 1.21) . Recently, it has also been observed that 

^-ketophosphoraenes yielded o-acylated product on acylation with 


1 OO 


acid chloride 


A. 2. 4 Reactions o^f phosphor ane i 


bonds 


A . 2 . 4 . 1 jR eaction with c”o bon d J2is titi C1D_L 

The most versatile reaction of phosphor ane 


ttaiined considev'a^bl e importance in 


whi ch 


i nte^rmedi ate 


the nevms 


synthet i c Cft^ {jai li c 


c o r 1 d t i n s. & t i o n o f t h t 


i nvol vet 


to form olefins and tr iphenylephosphine oxide 


c ar h ony 1 compound 


the course of the reaction, 


It appears 


betaine type of compounds are 


<58) are formed by the nucleuophil ic 


ylidic caxrbanicn (56) on the carbonyl group (o, ) and T. 
decomposition through a cyclic transition state (53 b) yi 

, zeros rsHr-,<rrrsH-ini.-r. nxido 6. . t 0 1 - 1 03 ( sC h 600 1 . 22 ) . 



Scheme? 1-19 


PhCH=0 

PhaPO 


Scheme 1*20 


Ph3P=CH-R’ + RCOCl 


Scheme 1-21 


2Ph3P = CH2 + R'-N = C 


PhaP-CHaCl 
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the reaction is at two step process and either of the two steps 
i.B. (ai) betaiine formation and (b) itst decomposi t i on may be the 
rate determinig step. 




Mechanism of Mittio reaction 
<a> B etaine ■formation 

The nucleophilic addition of al kyl i rienephosphor ane in its 
ylid intermediate form to a polarised carbonyl compound involves 
the betaine formation (58 b) . As a consequence of the greater 
affinity of phosphorane for oiiygen and tendency of phosphorus 
atom to eitpand ite; valence shell up to 10 el ec.tr on sv , F' U bond is 
•formed giving rise to the four merntbered ring compound (53 b) . 

I 

The nature of substituents R* and R“ in tlie carbanion [•' 

L 

portion as well as cjf the? group R on phosphorus determine the ^ 

eaxsG} with which the betaine intermediate is formed .It has been j 

. r 

observed that el ectron-wi thd^av^li vig nature of group R iricreaseo | 

the? d-orbital resonance and thereby favours ylene form^ thus ' 

* 

decreasing the reactivity of the ylid intermediate . If on the 
other hand, group R has electron releasing sutasti tuentf.;^ the ' 

magnitude of formal charge on phosphorus atom decreases to make i 

greater contribution tciwards the ylid form. Consequently the 
reactivity of ylid is increased- » • •’*’ The electron iwlthdrawing 

nature of the vgroup R*- and R== on carbanion side stabilizes thC'' 
negative charge and consequently nucleofshi 1 ic character of the 
ylid is diminished . Conversely, the electron releasing naxture of 
R'-and R== increases the nucleophi 1 ici ty of the ylid intermediate . 
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(b) Betaine d e composition 8 

The decDfnposi ti on of the betaine into olefin (59) and 
phosphine oxide proceeds on the attack of the oxyanion on the 
phDsphoniun atom forming four membered ylidic betaxin (58 b) . 

The driving force for the decomposition of betaine is derived 
from the formation of P-0 bond because of greater affinity of 
tertiary phosphine for oxygen . This step will be retarded by 
substituent R which decreases the positive character and hence 
oxygen affinity of the phosphine or hyperconjugati ve 
effect ) and accelerated by the substituent and vjhich can 
conjugate with incipient double bond in transition state - This 
clearly indicates that the factors which help betaine formation 
hinder betaine decamfiosi t i on t^nd vice versa „ 


Stereochemistry of Ul t ttia reaction 

In a majority of cases Wittig reaction appears to yield 
trans-olefins as the dominant product v i. Recently 

investigations have, however, reveal ed ^ that normally the 
carbonyl olefination (Wittig reaction) is not stereoselective and 
both the isomers are obtained in comparable amounts . Only in 

some instances, predominant formation of cis- or trans olefin's 

has been reported . Even such cases give rise to quest iDnable 
mechanistic interpretations- The stimulated research in this 
area which lead to the achievement of ster it rf.ntrnl of the 
Ql£5fin synthesis . 



On the batsi B of the mechanism discussed above, i -f ylid 
intermediate and carbonyl compounds are unsymmetrical ly 
substituted, a mixture of cis-and- trans- olefins is formced . The 
ratio of the two forms appears to be governed by a combination erf 
stei'ic: factors and reaction conditions . i .=5. i®;, i la 

A phcisphor ane intermediate may also react with a carbonyl 
compound to yield a betaine with either the erythro ■ (60) or 
threo” configuration (6>1) (scheme* I. .23) 

As the sterically less hindered betaine has threo- 
configuration, it is expeseted that trans- isomer being 


tl iDi" itiodynaiiii c al 1 y mor e st ab 1 e , woul d pr edomi nat e 


It has bevjn 


stated that there is no direct conversion of one betaine into 


other but 


only through reversion to the sta^rting ylid 


intermediate a-ind carbonyl compound „ ^ However, in the presence 
of phenyl 1 i thi um, the i nterconversion of the betaines(60 S< 61) is 
extrernelv' rapid with the equilibrium ais shown in scheme 1.23.. 

Addition of hydrochloric aicid followed by the potassium 
tertiary butoxide gives pure trans-olefins In a non -pjolar 
solvent, the trans- isomer is the predominant product. However, 
as tVie polarity of the solvent is increased the yield of cis- 
olefins also increases. 

The presence of an excess of either reactant or 
addition of nucleophiles and salts such as lithium iodide tends 


to increase the proportion of cis- form 


Thus, by proper 


control of reaction conditions, carbonyl oiefination can be made 
st er osel ect i ve to yield a particular ’iSDmS'r , ti'ier S’by ttunking 



A 






Wittig reaction a useful tool in the hands of synthetic organic 
chemists. Thus the stereos-electi ve olefination o-f carbonyl 
compounds has been applied in the prepcaration of naturally 
Dccuring fatty acids. Structural factors anti reaction 

conditions which influence the rate of formation and 
decomposition of betaines <60 ?< 61 ) respectively, thus, determine 
the steric course of Wittig reaction For this reason, 

resonance stabilised and non-stabi 1 i zed or so called moderc^ted 
ylids are different with regard to ttieir stereochemi stify in 
Wittig reaction. 

In addition to the influence of the subs-ti tuents on the 
stereochemical course of Wittig r'eaction, a number of other 
factors i.e. solvents inorganic halides, acid 

catalysts, re^ictasnt ratio,’-^'*’ reaction time and 

temperaturB^'-^*^* are also important in determinq the rate and 
ster D£;hemi cal course of reaction. 

Recently, D.W. Allen and H.Ward < 19 a 0 )>-'-=^ studied the chemistry 
of heteroar y 1 ptiosphon i urn compounds with a view to investigate 
the effects of heteroaryl substituents at phosphorus on steric 

course of Wittig reactions of semi fatabili;:ed and stabilized 

ylids and reported that the cis>-" trans- ratio of the sti 1 banes 
farmed in Wittig reactions of semi -stab i 1 i zed ylids drived 

froii'i benzyl tri (hater o) aryl phosphoni urn salts in ethanol ic 

ethoxide with benz aldehyde decreases markedly in the sericas 5 2“ 

furyl > 2-thienyl >pheriyl >1- methvipyrrolc-:?- . 


The 


furyl group 


favours a greater proportion of the 





fft-t r i -f 1 uDromet hy 1 phenyl wher e; 


orner 


y 1 g r oup f a V aixv 


mat ho 


st all i 1 i z aci 


et &l dahy de ^ the presence of 


icjnif leant increase in the proportion of the ci 


ompared to that, formed from the related tri f:>hE?nyl.phosphor ane 


ntermedi cAte 


fipp 1 i c i on © of Mi 1 1 La^BmgAlQIl 


Wi 1 1 i Q r eac t i on i n vol vi ng condansat i on of phosphor ane 
intermediates with carbonyl compounds to yield olefins and 
phosphine oxide has gained big importcxnce because of its mild 
reactic^n condition and good yields of products .. I he possibil ity 


e c cl r b on y 1 o 1 e f i n a t i on t o y i e 1 el t h e ci e 1 *“ i v e d 


d e i t a p a r t i c ix 1 zir 1 y ix e f u 1 r e zi c t i C3 n i f i v o 1 v i n g a 


I somer 


,r i ety of synthesi s 


phosphor a\ne i 


ich z\s terpenoid 


of a wide rzinge of natural product 


S •■•b i sabol enc 


czirotene-^-”® 


number of p 1 ant p i gmen 


a 1 s a b e e n c ar " r 1 e d oi.a t 


and lycopene 


the preparaitian of Vitaxmins A 


f D u d US e f u 1 i n 


( sctiema 


ugar chain in carbohydr ate chemi 


SI on 


Q bean brought atac^ut by using 
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' r^‘ 

CO 'C 

I + II ■ 

Ph^P® O 


r’r^c-cr^r'^ r’r^c-cr^r‘ 


Ph3P® 0« 


_58a 


Ph3P— O 


Ph3PO + R^R^C—CR^R^ 


Scheme 1-23 


RCH=PPh3 

+ 

R^CHO 


® e 

P^^ 3 P 9 Ko 

5 I 

60 cis-olefin 

^ Erthro betaine 
"-'vf (B 0 

15-"^ Ph3P 0 

JL i. Ke ” 


X — C-. * ''C =C 


"■rI 


61 

Threobetaine 


trans -olefin 


a 


Scheme 1-24 


Ph3P=CH2 


R =C<l3 (■*) P t SCI bole ne 
R --= -CH2OM ii) Lanceol 
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1 1 -deaxyprostagl andi ns (scheme I«26), macrocyclic (fsche-jme 

1,27) and the heterocyclic compounds (scheme I.2B)„ 

A. 2. 4,2 Reaction with N-'Q group 

Like the carbonyl group, nitroso compounds (v:--':-) also 
undergo Wittig reaction with phosphorane intermediates (62) to 
■form C"W double bond systems (64) which -further rci-act with a 
second molecule of the ylid (62) to give av'i olefin (66) and 
i mi nophDspjhDr anes (66) (scheme 1.29). 

A. 2. 4, 3 Reaction with C=N qrouB 

It has been r exported by Bestmann and Seng that 

the ylid (67) which lack -CHa group react with Schiff's bases 
(68) to give olefins (69) and i mi nophosphor anes (70) (scheme 
I, 30a) while the ylids with p ~CH^ group undergoes a different 
reaction with benzal ani 1 ine (72) to give alienee (74) forming 
betaine intermediates (73) in the coursia of the reaction (scheine 

1.30). 

A. 2. 4. 4 Ft eacti on wi 

E-ienzyl i dene tr i phenyl phosphorane ( 7b) reacts wi th 
benconitrile (76) to give iminophosphCfrane (78) via the 

intern'-ediacy of cyclic product (77) , The hydrolysis of cyclic. 
product (77) 'yields k'.etones (79) (scheme I , -.-‘I ^ . 


A. 2. 4. 5 R eaction with CgC bo nd. 



RCOHC-=CH 


CHO 
I 

( H - C - OR ) n t P 3P = C H COR 

CH 2 OR Phosphorane 

Protected or unprotected aldehyde sugars 


COOH 


Scheme 1-27 


CH2“-PPh3X CHO 


Scheme 1*28 






^;^ch2mc I -23 


Ph-P-'-C' -I- 0 = n-r‘ 


PhaPO + 

r2^ 


6 2 P r;4 


Q „+• Ph3P---N-~R3 


Scheme I *30 a 


PhjP-CH-R^ r?-cr=^,^_P^ 


R-CH=CH-R^ 


Ph3P=CH-CH2R + PhCH=N-Ph 


-S£lietne_L3a^ 


-V... v.n 2 « t- HnLH=N-Ph -Ph-CH-N-Ph 

71 72 i-». ® 1 

Ph3P-CH-CH2-R 

73 

[■hNH7+Ph3P+ Ph-CH = C-CH-R^ 


Sche me 1-31 


Ph3p--=CH~R^ 4- R^C=N 


Ph3PO + NH4 + R -C-CH2~R^-f^ 


-C=N Ph3p— CH — R^ 

-76 ® I I 7 

2 1 N^C—R”^ 

77 1 

li 

N — C-R*^ 

78 
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The phosphor ane i ntern^edi ate (80) with acetylene 
dicarbaxylic acid esters (81) lead either through betaine 
formation (82.) or through direct cycl oaddi ti on to the 
phosphacyclobutene (a3)which undergoes ring opening to give a 
more stable phosphor ane (84) ^"‘Mscheroe 1.32). 


A . 2 . 4 . 6 Reaction of phosphor ane interm etii.ajte.s„MLth__.L»3.rdiaQi.g.r.- 
compoun ds 


4.6.1 R e action wi th azldes s, 

F'henyl asides (85) reacts with berisylidene 
tr iphenylphosphorane (86) to yield bensalani i ine (87) and N- 
phenyl tri phenyl phosphi ni mine (88) (scheme I .•>•;■) . 

Long chain asides having C“Q in chain undei' went an 
intramolecular as a Wittig reaction on treatment with 
triphenylphosphi ne in anhydrous diethyl ether under nitrogen to 
give 60--92 ’/. cyclic i mines . 


4.6. 2 React i on wi th n itr on&s 

It has been reported by Huisgen et that 

phosphor ane intermediate (90) adds to nitrones (89) to give new 
heterocyclic system i .e. 1 , 2 , 5 -~P ( V) -■cc< as aphosphol i di nes (91 ) 

(scheme 1.34). It has been suggested that the additiuft at 
multiple centre is one step process’-'^-'. 


4. 6. 3 Bsa<=ti^n„.i^ith„aUriie„p>iidjg.s. 







® e 

Ph3P-cHR 


Scheme 1-32 


. C-COOCH 3 
4- III 

C~C00CH3 

JJ. 


R“”CH=C~-C00CH3 

Ph 3 P=c~COOCH 3 

84 


R~CH 


C~C00CH3 


Ph3P ®C~C00CH3 


R-CH — C-COOCHi 

I II ^ 

Ph3P — C~C00CH3 
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Scheme 1-33 


„ ® 0 © 0 

Ph~-N--N=N 4- Ph~P~CHPh 


N 2 4- Ph 3 p— N— Ph 


Ph~CH-PPh3 

. . e 

Ph*“N“^N~N.' 

|-N2 

Ph3P 4- PhCH~N Ph 


Scheme 1-34 
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r, 
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r-c~nC 

R^l 0 
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PhDshorane interniediat.es (92) and nitrile oxidt 


5— dihydro— 1 ,2,5— P (V) — oxazaphosphlev'i 


give 


whose thermal decomposi t i on y i el d 


ubsti tuents 


upon 


CDC iated witVi -1 and 


and when 


effects cause the formation of keteneimines (95) while the same 


sessed el esctron-donat i ng tendency 


wh i cl'i 


When R exhibit 


formation of acirines (96) 


od ut;; t s 


show 


same 


(97) 


tr i phesnyl phosphi n£3 and ^ — un 


A« 2. 4. 7 Reaction of phosphor ane lntermedi_at ejL-V:j.i-fc,b— 

Recently, Subramanyam et al.^"^® have studied that 


1 formate 


the reaction of phosphor ane intermediate: 


of Wittig 


ethers (99) via thte cour 


Q£\ve substituted 


reaction (scheme 1-36) instead of 


On the other hand , sK- -i odo or i>t:-broiTioacBt.ic 


( 1 00 ) f or m p h osp h on i um 


1 i dat i on react i on 


a new 


(93) from which 


However 


intermediate (102) is produced 


and trif luoroacetic acid e 


mono 


intermediae (104) undergo Wittig reaction at the 


group which results in the formc^tion of enol-ethei- 


f 1 uor ok et ones ^ ( sc h eme 1 . 3B ) 


2 . 4 • B Rg ac t i on jpf — 


Scheme 1-35 


Ph3P=CR^R^ 
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// 
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R^ 
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R 


R N 
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^2>-PPh3 
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R~C=N 
Ce 




0 

I 


R 


2'" ®PPh3 


V 


R^r2c = C=N-”R 
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PPh3 


r-C=N-OH 

I 

H3C'" '^CH2 
9^ 


Scheme 1*36 
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PhaP 

0 

0 

1 

R~CH 

-f C-OR — 

— ^ R-CH- 

C~0R 

98 

1' 
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R- 

-CH=C-OR^ 






P -pr op i ol actone (106) sind 'V'-butyrol actane (107) 
with al kyl idenetriphenylphosphoranes (108) yield phosphino 
carbaityl ate beitaine (109), thermolysis of which give 

tri phenyl fihosphi ne and lactonsjB (110) witV't the alkylidene grciup 
of the starting phosphranes (108) introduced in the ring 



(scheme 1.39). 

On the other hand, eriol -I act one (111) with stabili2:ed ylid 
intermediates (112) give norma\l Wittig products (113 S-: 114) 
(scheme 1.40) 


A . 2 . 4 . 9 Reaction with cvanohvdrine 

Vjhf?n pliDsphor ane i ntesrmedi ate (115) 


i B 


I 

■ 

$ 


i 


reacted ■ "I 


with substituted benz aldehyde cyanohydrivie (116) in the prvesence 


of sodium butOKide to form stilberK:;’S (117a*-b) having f:i,2 
c on f or {»iat i crin s « Th e c our" sa o f r eac t i an i s an a 1 og aus t o Ul i 1 1 1 g 
reaction ( sc h fame 1^41) » 


At 2 4 ® 10 Beact i on wi th chal 

TIib course of reaction of phosphor ane 
intermediates V'lith carbonyl systems is c:{uite different to that of 
analogous to azomethine i ntermedi ates « But the reaction of 
IDhosphortane intermediates (113) with f3> — unsatui^'ated ketones 

(119) so called chal cones in presence of ammonium acetate 

u.r 5 d 0 i'’’cf oes aza ring ciostAre lead lug tc# the sytf Lhe:r.i s uf* ^ -4 y 

tr i ar y 1 pyr 1 c! i nes (120) analogous- to the azcumethi 

sul f ur ane and arsorane intermediates (scheme I y42) « 





Scheme 1-37 
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Scheme 1-30 
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Scheme 1*39 


-f Ph3P = CH2 
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Ph3p — CHCOOf-^f 
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Scheme 1-41 


Scheme 1*42 


NH 4 OAc/AcOH 





4 • i 1 Reaction with M-su l -f i nvl ami ne 


The reaction of stable phcisphare-inG intermediate 


depending upon 


with N-sul t i nyl ami nes give different product 


nature of R grcjup aitta^ched to nitrogen atom o 


Thus when substituted f 1 uorenyl idene tr i pthenyl phosphcjrane 


tol uenesul f onami de (121 a) on 


reaicted with W 


of (i21a) to give S-imide (123) amd phosphine oxide-; 


am a 1 ogaus to 


Wittig reaction , Dn the other hand, the same ylid i ntermedi aite 


) atta*ck on N-3 bond of IM'-sul f i nyl p--nitraani 1 int 


yield sulfines (124) and iminDphosphoranc 


A « 2 . 4 . 12 R e act i on of ph os o h orane intermediates w i th o. 


0 “h y d r o x y b en 2 a 1 d eh yd e 


call'" bon 


ane 


w.i th 


Reaction of phosohorane In te rmediate 


i son i troso ketones 


A1 k:yl i dene tr i phenyl phospjhor ane 


t. to corresponding sulfuranes a-irui ai' 


i s-oni trosoViet ones (130) gawe PhC ( ; CHi*) CCH 


I. scheme 


A. 2. 4 . 1 4 atm,. .ac;in.,i.t.E.o 
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methyl ene 
ur^ saturated 

I.B ARSQRANE INT E RMEDIATES (ARSON I UM YLIDQ) 

With the investigations into the chemistry of phosphorane 
intermediates which assumed the status of a versatile carbonyl 
ol et i nati ng reagent in a wide variety of syntliese-s, curioBity 
aroused among the scientists to expflare the chemistry of the 
hetosroatom next to the phosphorus- in V group of the periodic 
table „ As expected from the electronic configuration and 
analog'/ to that of the phosphorus atom, tr i subsi ti tuted arsenic 
desr i vat i ves act a Levnis bcise, h;sving greater nucleophi 1 icity 

£is compared with the analogous tri substi tuted pihosiphorus 
derivativesi and undergo quaterni zation with substi tvited alkyl 
halideSi to form the quaterriciry arson! urn salts. 

The evolution of the chemistry of arsorane 

i ntermedi srtes readily began with tlie earliest report of 

Mi chael i s who attemped to prepare an arsorane i rrter modi ate 
(137) by tine srction of sodium hydroxide on 

phenacyl tri phenyl arson! urn bromide (136), but he could not assign 
correct stucture to it. Since then this- fir^ld remained dormant 
until K.r oh nke suggested the correct structure to the ylid, 
pherictcyl i denetr i phenyl arsor vane (138) (scheme 1.47) 


An ata initio LCAQ-MO-SCF study of the structure of model 



Reaction of ethox’/ Cvarbonyl 
triphenylphosphorane wi th aci ni troesters af f arded"(,^i -- 
carboxylic esters ■(scheme 1.46). 
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ylid methyl enearsDr rins ehQ*A>s a planar ster eochemi str^y Bt the 
ylidlc carbon atom « The As-C bond length in methylene aroorane 
i E' 1 » 7Ei!2 A» This reeu.lte ha.E been ratiQ!il i^E'd in terrnE- oE rna.K « 
heteroatom C-Jl averlcipM 

In IP. EDectra. O'f p’^Ei.ibEt i ti.\tE*d phiana.c. y^’cl i dfane*'”' 
tr i phenyl arsenanes ( 139) the frequencies which characterize the 

c o n 1 Li g cl 1 0 ci b o n d e '/ e t e fn A £ ^ C H C ~ D f 1 li c t u a. t e* b e t v * e* e* p. 1 1 • C'‘ b c r o ^ a rs d 

1525 « The pl<«, values of the series of conjugate? acids of 

the ylid viere detected potenti ometri cal 1 y » It found that the 
gread:er the electronegativity of the substituent at pr-piosi ti oruj 
the greater will be the acidity of arsDniiA.m salts » Tiie cirsDraFie 
i nter medi ates are -found to be 200--300 time-a more basic than the 
analogous p)hDsphoni um compounds . Thus, As'-atom pijlays a smaller 
part than P-atom in the distribution of negative charge. 

X-ray photeoelectron spectral studies made -very recently 
of carbonyl Eitablized arsorane intermediates (139) have revealed 
that arsoranes have more tendency to exist as an ylid form. The 
arsoranes have been fciund to haive greater tendency -to exi-st as 
ylid ‘Structure than do the phosphor anes. 

Later on, Jhanson cind Mesmeyanov isolated sevev'al 

stable ariaorane intermediates and reported their reaction with 
carbonyl sys-tem to afford olefins in ai maxnner anal'ogaus to tha't 

of phospihor ane i ntermedi ate'S,. In the recent years, ar‘SjDra.ne in 

'termediates have been utilized as ri typicail intermediaite ifi -the 
synthesis of a viide variety of acylic, cyclic and heterocyclic 
'systems as releaved by increasing number of pjub lie; at ion's. 




X 1 7 »'^* 
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I.B. 1. BENEMII DN JDF fiRSD BAME INTERHEDl ATES (ARSON I UM VLIDS :. 

Qrsotimi_JjTbgi:::flie^ fr om aroaium salts (salt method) 

The arsorane intermediate (143) are usually prepared by 
the action of suitable bases on the arsorium sal ts*-'^® ( 142) 
obtainable from trialkyl or triaryl arsine and alkyl halides 
(scheme 1.48). The reaction is usually carried out in a non-polar 
solvent, though sometimes more polar solvents is advantageous . 

Some arsonium salts are prepared without using a sols^ent. 

The strength of base necessary fur' tlie r'emoval 
of — hydrogen from arsonium salts (142) depends upon the 

substituents R on the potential ylid carbanion (143), Recently, I 

Nesmeyanov et al . have reported that the generation of 

arsorane intermediate from arsonium salts requires str'onger bases 
than are necessary for the generation of analogous phosphorane 
intermediates . Varieety of bases used for generation of yl i ds are 
phenyl 1 i thium, potassium tert-butoKide, methanolic 

potassium hydroK i de? , sodami de*'®*^ and sodium hydri de. The 

variety of solvents used are benzene, ether , 

chlarofarm^®^, methanol , eth.,a?.nal and dimethyl 



sul f OM i de « *• 

The non-stabi I i zed , arsorane i nter merix atesi, which 
are incapable laf . i being isolated ar-e handled entir-ely in 

the solution and used up in subsequent s reactions. Only those 

ylids in which carbanion is delocalized due to 


resonance, ^ have been 


i sol cit ed 


as 


pure , 






crystallina Eubatances by tha action of sultabla bassB on their 
corresponding arson i urn salts. 


1 • 2 &!2SB!!r_3j3M — jJl^Brfn BcIi ates by other fn c th ods 

In addition to above cited salt method, several other 

methods have also been reported in the literature as described 
below : 




d ar sine with carbene 


B. 1 . 2. 1 iy — tlje Laterj 

intermediate s 

Reactive carbene intermediates (144) when reacted with 
triphenyl arsine yield arsorane intermediate directly ( 3 . 45 ) 

(scheme 1.49). 



B . 1.2.2 Eroflt the active methylene compounds 

D. Lloyd and M. I.C. Singer^’^^® reported the successsful 

formation! of arsorane intermediates <146 149) by the reaction 

of active methylene compounds (147) with tri phenyl arsi ne- oKide 
(148) in presence of either phosphorus pentaoKide with acetic 
anhydride or phosphorus pentaoKide with tri ethyl .ami ne (scheme 
1 . 50 ) . 

B.1.2.3. Fr.p,m tri ph e ny l ars i ne di chi or i de 

The synthesis of arsorane intermediates (152) is also made 
possible by 2. Horner and H.Oediger if allowing the 

interaction of tri phenyl arsine dichloride (150) with the 
compounds having active methylene group (151) (scheme 1.51)* 
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D- Lloyd et al 


<1971) also prepoarcad arsorane 


intermediates by the re-jciction of di brornocycl operitene and 
triphenylarsine followed by the treatment with bases. 


Carbonyl stabilized arsorane intermediates <155) were 

i obtained from unstable (153) ones via transyl di dat i on ree^ction 
which involve the action of two moles of reactive but unstable 
ylids <153) on acyl halide (scheme 1.52). 


I B. 1.2.5 Bv the cathod i c reduction of arsonium salts 

Misra et al . <1982)^**'® prepared arsorane intermediates bv' 
the cathodic reduction of arsonium salts in methanol in presence 
of carbonyl compounds. 


B. 1.2.6 From Ms.-^As=CHSi 

Tetr amethyl methoKyarsorane <158) was prepjared by the 
reaction of Me^As- CHSiMe-js <156) with methanol . <Bcheme 1.53) 

I . B . 2 . REACTI ON OF ARSORANE I N TERMEDIAT ES 


B.2. i Hydrolysis of ar !iQrane_.intemecl.l.gtei. 

The stable arsorane i ntermedi ates remain unchanged in 
presence of water whereas non— stabilized arsorane intermediates 
<159) are hydrolysed to give arsonium hydroKide <160) by simple 


proton transfe;r <scheme 1.54) 


This is in contrast to the 


phosphoranc intermediates which are rapidly decomposed to 
hydrocarbons .. 8ut stabilized arsonium intermediates <161) on 
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slight warning in presence of a base and ailcahol are hydrolysed 
to hydrocarbons (162) and triphenylarsine oxides , xms> 
(scheme 1.55) 

B . 2 . 2 A1 coho 1 vs i s o f ars orane i n termediate s 

Alcoholysis of p-ni trobens yl Idene--. r; triphenylarsenane (164) 
generated from its arsonium salt (163) with ethanolic sodium 
hydroxide gave 4 , 4 ' -di ni trosti Ibene (165) , tri phenyl ar si ne (166), 
4,4'-diriitrDbenryl (167), p-ni trotol uene (169) and triphenylar- 
sine oxide (168) (scheme I.. 56) . 

B.2.3 Thermol ysis of ar s orane int er medi a t es 

Jhonson and Schubert were frist to carry out the ther- 
molysis of stabilised ylids, phenancyl i dene tr i phenyl arsenane 
(170) by heating it in toluene and obtained tran3“l.j2,3- 
tri benzoyl cycl Dpropane (171) along with triphenylarsine (scheme 
1.57). The mechsini am csf reaction was thought to operate via car- 
benoid intermediate . Similarly Nesmeyanov et al . have also 
supported the fDrm^^tion of cyclopropane through the thermolysis 
of ylid. Thermolysis of a semi stabi 1 i::ed arsoraxne intermediate in 
bensene ether solution, on the other hand, gave triphenylarsine 
and a mixture of cis- and trans-sti 1 bti'nes i n ratio^*'^' 1:5.2. 


B.2.4. Alkylation of arsenanes 

Reaction of alkyl halides with carbonyl stabilized avrsorane 


intermediates (172) gave Q~alkylated salts (173) in a 




manner 
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anal tHiottr lo lliaf,. of iiliDSphot' ano J nt.er nitHii.att's& (slieino I-liB), 

K'herosay tlie reaction of same ylid < 172 ) with phenacyl bromide 

( 174 ) underwent C-al kyl ati on to give cyclopropane derivatives 

( 1 75 ) ^ ( scheme I 59 ), 


B . 2 . 5 . A cylation p-f arsenanes 

Acylation of non-stabi 1 i zed arsorane i nt ermedi atE^B (176) 
q a V e C... • ••“ a c y « 1 a fe e d J a r’ b q d i u cn salts (1 7 7 ) w h i c \i o n f* a r t Y) e? r" t r & a t fii e ri t 
v^' i t h l3 a B o f " B t a r t i n g y lid (17 6 ) v i t r a n ei- y 1 i d a t i o n r ■ b a c t i o n 
yiE“?lded neV)? carbonyl stabilized arsorane intermediates (17Ej) 
(schema? I,6b)n On the other hc<nd, carbonyl stabi 1 i zed Evr •- 
sor an e i n t e?” i at es (179) wh i c h ex h i b i t ed t wo r ©Eison a 1 1 n g s t r uc — 
tures <179a-*”b) gavE? □•'■“Sicy 1 a ted and C-zncyl ated products dsjpending 
on the nature of EAcylatlng cigents*^^*^ Thus, benzoic anhydride Eind 
acetic anhydride foIlov^iEKi C-acylation to give? ylids (180) 

h e r e a s- b 0 n z o y 1 !i a 1 i c:l e s a f f e c: t e d 0 - a t: y 1 a t i c 3 n yield i n g e n C 3 1 b e n 
z o n a t e (191) w li i c l*i w a !”> i b o m e i"' i z e d to t he y ]. i (i (1 3 0 ) i n p r* e s e n c e 
of sodium acE^taxte (scrheme 1.61), Semi s-tabilized cirsorane in— 

t E-?rmed i ^tBB on acyl ait i on gave carbonyl st abi 1 i z ed yl ids and ar ■••• 
s o n i u m s a 1 1 s « ^ ^ 


B , 2 . 6 Reac tions pf arsenanes with multiple bo n ds 
2 n 6 u in C arbonyl co m pou nds (reaction with C-0) ■ ■ 

The rE^action of arsDrane i nterffredi ates with Ccxr- 
bonyl iz-e ^ 3.03 compounds to gi ve ei ther ol efinsi 

1 ^ 1 -Z , 3. -Z W ^ % ©32! ^ 3, © *«tl- V 3. «?tS5 ^ 3. ■ Qp ^,p qj.j fZ©®! 03?? , 1 p.J- , 
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i-7©,is»3 3 tlife !:iame reacti on ,have attracted a good deal of atten— 
tiotT D-f Drcjafiic chemistB, Thus, non-stabi 1 i sed arsorane inter- 
mediate, methelyne tr iphenylarsenane (l82) reacts with ben- 
zophenorie to produce a nii;;ture of tr i phenyl arsi ne , 

di phenyl acet<aldehyde (.185), the rearranged product of 1,1- 
diphenyl ethyl ene OKide (184), triphenylarsine OKide and 
diphenylethylene (186) (scheme 1.62), whereas stabilized arsorane 
interfnBdiateB,’-'^».=^-=>'' phenacycl i dene tri phenyl arsenanes (187) 
with benz al dehydes (iE38) gave J3> — unsaturated ketones (189) only 
(scheme 1.63) 

Fhe behaviour of stabilized arsorane i nt£?ri?iBdi ates 

paralleled to that of analogous phosphor ane 
inef niediatfes. It has also been reported that the arsorane’ inter- 
mediates are more nucleophilic than analogous phosphrane inei - 

medi ates. h'ecentl y , some statai 1 i zed arsDrane i ntermedi ates 
(18/) have been obsta ved to undergo reaction with ketones (190) 
which fail to react with phosphonium analogous (scheme 1.63) 

ibe behaviour of non— stbi 1 i zed arsorane 

i ntermedi ates is analogous to sulfonium ylids, wihereas 

the stable arsenanes behave like phosphor anes towards carbonyl 
compounds. However semi --stabi 1 i zed arsorane intermediates hold a 
position intermediate between stabilized and non— stabi 1 i zed ylids 
yielding either olefin or epo>:ide or both in the same reaction as 
reported by Jhonson and Mesmeyanov. Thus ,bBnz yl i dene 

tr i phenyl arsenane <191 ) and p-ni trabenzyltdenetripihenylarsenz^ne 
( 192.) gave c-ipprox i matel y equitriolar amounts of both olefin 
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(193) and epoxide (194) (scheme 1.64). Later on, the exact path 
D-f reaction o-f semi -stabi 1 i zed arsorane i ntermedi ates was studied 
by Trippett at al . . Who reported that the semi -stabilized p~ 
substituted benzyl i dene-tri phenyl arsorane i ntermedi ates (195) 

would give either olefin (196) or epoxide (197) but not bath in 
the same reaction depanding upon the nature of subst i tu^TvlA 
present at ylid cat'-banion (scheme 1.65) 

With a view to ascertain the exact course of reaction, 
recently Tewari et a 1 ^ . =-.o-r , ^ave investigated several 

semi- stabilized arsorane intermediates having electron- 
attracting and releasing groups observed that olefins were the 

exclusive products of the reactions when groups were of electron 
at t r ac t i n g n at ur a . 

In addition to the effect of substi tue?nts on ylidic portion, 
the effect of solvents and bcises also plays an important role in 
determining the course of reaction. Thus, p-chl orobenzyl i dene- 
triphenyl arsenane (199) and benzyl i denetri phenyl arsenane (199) 
generated from its salts (19B) with sodarnide in ben^iene gave 
olefins (2uo) whereas epoxide (201) were formed excluaive^ly when 
ylid (199) was generated with sodium et box ids in ethanol 
< scheme I 66) . I . Gosney , T . J . Lillie and D . LI oyd ( 1 977 > 
carried out a series of reactions to study the effect of sub- 
stituents on arsenic atom during the course of reaction of ar- 
sorane intermediate with carbonyl compounds and reported that the 
electron donating groups at arsenic atom favour alkene formation 
I while electron attracting substituents linked to arsenic atom 
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mould the reaction mechanism to affored epoxide„ 

Non-stabi 1 i 2 ed arsorane intermediates (202) with D-- 

ami nocarbonyl compounds (203) gavs various substituted indoles 
(204)=^'^* (scheme 1.6.7). 

2.6.2. t i on, jj ijyT_j4 ( N i t r oso c omp m i n H g )_ 

The arsorane intermediates (205) resemble very closely to 
the sulfur ane intermediates in their reaction with nitroso com- 
pound (206) giving oxime (207)--*’.^-= (scheme 1.68). In no case 

were anils obtained as in the case of corresponding phosphor ane 
; intermedi ates >■ . 

'll* 

2.6.3. Relict i an d s ( Sc h 1 f f ' s b a sec ^ 

In the reaction with Schiff's bases (209), arsorane inter- 
mediate (208) resembles sul-furane intermediates rather than phos- 
phorane intermediate yielding asiridine derivatives (210) 

(scheme 1.69). 

2.6.4. Bg act i on with C=C bonds 

The activated double bonds containing mono- or di carbonyl 
systems are attacked by arsorane intermediates to 
cyclopropane derivatives (211) (scheme 1 . 70) . 


g 1 ve 


2.6.5, Bgag..t,.LQD_ wi th C«C bonds 

Trippett and Walker found that p-bromophenacyl i dene- 
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triphenylarisenane <212) reacted readily with dimethyl acetylene 


di carbcjxyl ate 


(^Ic-) to give a new arson ane inter 


mediate (215) 


through the intermediacy of 


1.71 ) 


2.6.6. Reaction with C==S bonder 


cyclic compound (214) <sch 


The arsorane intermediate (216) reacts with phe^nyl sul f i ne 
(217) to give a stable sulfur containing arsorane intc^rmedi ate 


(218) 


(scheme 1.72) 


whereas. 


the reaction of 


ethoxycarbonyl methyl enetri phenyl arsenane 


(219) 


wi th 


phenyl sulphene (220) gives ethyl cinnamate (223), triphenylaxrsine 
and new arsorane intermediate (221). It is assumed that ethyl 
cinnamate (223) is formed via transepi sul phone (22.2) as shown 
in scheme 1.73,. 

Recently , Tewari et al . have studied the reaction of some 
thioketones (22b) with semi- stabilised arsorane intermediates 
(224) and observed that same normal Wittig product (226) was 
formed (Schetne 1.74). Later on, the author carried out the 
thiocarbonyl olefination of thiocoumariri (22B) with semi - 
stabilized yl i ds (227)=***' (Scheme 1.75). 


B . 2 . 7 . Reaction of arsorane intermediate with aziri dines 

Jhonson observed that the reaction of phenacyclidesne- 
tri phenyl arsenane (230) with p-ni trobenzoyl az i r i di n© (237) in 
refluxing toluene afforded N~ <Y "benzoyl- Y-triphenylarsoniym- 
propyl ) -4-ni trotaenzami de (232). The reaction involves the 
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decamposi i: i on of intermediate formed by the nucleophilic attack 
,f ylid carbanion on C-3 of asiridine (scheme 1.76). 

B.2.8. Reaction of arsorane intermediates with trasoketone 

The reaction of nori-stabi 1 i zed ylid (233) 
with oC --ni trosoketone (234) in tetrahydrof uran at 0*^ C gave 5- 
jhydroxy- isowazol ine (235) which on dehydration yielded 

isDxazDle {236)=»^ (Scheme 1.77). 


B.2.9. Reaction of arsorane intermediates with anilines 

Recently, Bansal and sharma have reported that, the 
substituted phenacyl idenetriphenyl arsenanes (23^S) reacted vrith 
anilines (237) in presence of N, N~di methyl ani 1 i ne to give 2- 
substituted indoles (239) (Scheme 1.78). 


B . 2 . 1 0 . Reaction of arsorane intermediates with epoKid e 

The non-stabi 1 ized arsorane intermediates 
(240) undergo cyclization with ethylene OKide (241) to give 
Dxarsolanes (242)^^'* (Scheme 1.79). 


B . 2 . 1 1 . Reaction of arsorane intermediates wi th_ P hmYlhYdx.azJ_ne^^ 
Phenacyltriphenylarsonium bromide (244) reacted with phenyl 
hydrazine (246) in N, N-di methyl ani 1 i ne under refluK to give 
substituted 3-phenyl -1 , 2-dihydracinnol i nes (245)=®^’' (Scheme 
I. SO). 
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B.2.i2. Rea ct ipn of arsDrane intermediates with ketones 

In contrast to the cysnomethylenetri phenyl phosphor ane, the 
corresonding arsoranes (246) react with ketones to give 
«<V^-unsaturated nitrile (247) in 23-87/1 yields. shows high 
reactivity of arsorane intermediates over corresponding 
phosphor ane intermediates (Scheme I.Bl) 


B . 2 . 13. Reaction of areorane intermediates with Q-hvdroxv 

benzaldehvde 

Aldehydes (248) reacted with carbonyl stabi 1 i2!fi'Et arsorane 
intermediate (249) to give O-hydroxy chalcones (250) (Scheme 

1. 82) 


B.2. 14. Reaction of arsorane intermediates w i th cC - chlorooKimes 

The reaction of c<;-chi oroow imes (2151) or the isomeric 

nitrosD chlorides (252) with keto stabilized tri phenyl arson i urn 

intermediates (253) like corresponding sulfurane intermediates 
gave tr ans-S-acyl - -i soxazol i nes (254) (Scheme I.B3). 

B . 2 . 1 5 . Reaction of arsorane intermedi ate w it h °<1 . ^ -yn sa ty rat e d 
esters 

F^eaction of arsorane intermediates (255) with f3>- r 

— unsaturated esters (256) gave cycl opropanes (2(57) in 40—43/1 
yie?lds (Schente I.S4). 

3.2.16. i QD ef wSctaBniner* ...witb, srpmiatlp, ... M 4?; m i mid sil t» 
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Like azomethine intermediates, arsorane (25S) also gave 
154 dihydro 1:2:4:5 tetrazines (260) when reacted with aromatic 
diazonium salts (259)=2=>- (Scheme 1.85), 


I . C . AZOMETHINE INTERMEDIATES (PVRIDINIUM YLIPS) 

The development of the chemistry of nitrogen ylid 
intermediate (261) begaTr with the early attemps to prepare 


organic derivatives containing pentavalent nitrogen 


To this 


purpose, Schlenk and Holtz created tetramethyl ammoni urn 

chloride with sodium tri phenyl methyl i de (262) and isolated a red 
product, insoluble in organic solvents, to which they cKSsigned 
strucure (263) (Scheme I.S6). 

Later, Hager and Marvel attempted to prepare analogous 
compounds, in which all the five groups around nitrogen were 
equivalent. These workers found that the reaction of triethyl- 
benzyl ammoni urn bromide with ethyl 1 i thi um did not produced tetra- 
ethyl ammoni umbenzyl i d ruling out the ex i stance of any 
intermediate in which all the five groups bound to the nitrogen 


atoms approached equivalency 


From this observation Hager and 


Marvel 


concluded that the material prepared by Schlenk and 


Holtz was tetral kyl ammoni um salt of rel ati %'’b 1 y stable 
triphenyl methyl carbanion (263) rcAther than the deri vatives of 
penti-ival ent nitrogen. 


In .1944 Wittig and Felletschin 


began rei nvest i gati on 


of the pentavalent nitrogen problem and succeeded in isolating a 
red Dowder from the treatment of 9-fl uorenyl i denetri methyl - 
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tAmiTiui 1 i. Ufii bi omi de with phenyl 1 ithi uni in ether. However . si nee 

bEensene was iscslated from the miKture, the compound could not be 
pentaval Ei’i 1 1 niti'ugen deriv'ative and was assigned an ylid 
intermediate structure on the basis of its reaction with water, 
methyl iodide, iodine and benzyl bromide <Scheme I„a7).. Fallowing 
this initial preparation of a stable material having an ylid 


in termed! ate structure, 


variety of nitrogen ylid intermediates 


! have been prepared, characterized and their chemistry has been 
reviewed « 

The nitrogen ylid intermediates were groupetJ under many heads 
according to onium group structure which are sainmonium ylids 
(264), cycloammonium ylids (266), immoriium ylids (267), 
cycloimmonium ylids (268), nitrile ylids (269) and diazonium 
ylids (27u) . The cycloimmonium ylids may be further divided into 
five membered cycl oimmonium ylids and the si}'; membered 
cycloimmonium ylids which includes azomethine and taenzoazomethi ne 
i ntermedi ate. 

The stability of azomethine inermediate may he attributed to 
an EEjxtensive delocalization of positive chz<rge on the pyridine 
ring as represented by various contributing structures (273a“d) 
(Scheme I.8S) and to the carbanion participation in the resonance 
of heteroaromatic ring (274a-c) (Scheme I.B9>. The coulombic 
interactions, which are also responsible for the stability of 
SDfiie? e^mmonium ylids, are less important in the case of azomethine 
intermediates so far as the stability is concerned and if it is 




assumed that th£?re is only an electrostatic interaction between 


(wh<2r£ X may be N,P>As,, S etc.) 

Sche-TTig 1 . 8 (> 

® e & P 

(CH3)4 ^ (CH^)a W~C(Ph)3 + MaCl 

a6 3 


Scheme. 1.67 








C5H5N-CH = C-CgH5 
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the carbanion and the onium group, as refjresented in the stucture 
(274b), the elejctron pair of sp^ hybridised ylidic carbanion 
would be involved in a jj d type of moleculair orbital with the 
hybridised nitrogen atom of pyridine ring. However, over 1 aping is 
more ef-f active, if we considered the resonating form (274c) in 
which there is an interaction of the bielectronic p-ortaital with 
the 77 " -electron of the pyridine ring and azomethine intermediates 


af f or d s t ab i 1 i t y 


The stability has been found to be 


influenced by the nature of substituents and R'-^* attached to 
the ylid carbanion. If these groups are electron withdrawing, 
additiofial r'esonance structures occur determinig a mar'ked 
sp== hybridization of the ylid carbon through ckeLh-^c d efpcaliz'ai'ian 


I.C. 1 


P REPftRATIDN OF AZOMETHINE INT E RMEDIATES (PYRIDINIUM 
VLIDS) 


C . 1 . 1 Azomethine from Dvridinium salt (salt method) 

The most common method used for the preparation of 
azomethine intermediate involves the quaterni zati on of 
substituted alkylhalides with respective tertiary bases viz 
pyridine the picolines, quinoline and isoquinol ine 'which in the 
second step loses an hydracid molecule in basic media and is 
converted to respective intermediates (277) from its 

substituted alkyl pyridinium halides (276) (Scheme I„gO), 


Quaterni zati on may also be performed by the treatment of tertiary 


!}» 




base with an active methylene derivative and iodine- This method, 
first reported by Drtoleva and widely applied in a great 
number of cases by King others known as king 
Drtoleva method and results in the formation of the salt C 3 f type 
<273)===®'= <Scheme 1-91) 

The strength of base necessary for dehydrohal ogenati on of the 
corresponding salt depends on the acidity of ®c —hydrogen atom- 
Most common bases used for this purpose are aqueous solution of 
alkali carbonates or solution of amines in anhydrous aprotic 
solvents. Sometimes, the use of sodium hydride in 
di methyl formami de has founed to be advantageous, particularly far 
unisolable aizofiiethine intermediates which are to be used in 
subsequent reactions ^ wide number of azomethine 
intermediates are incapable of being isolated due to their 
sensitivity towards atmospheric camponent <3 and, thcsrefor, 
generated in anhydrous media under inert atmosphere and used as 
such in subsequent reacti ons. ==* 


C . 1 . 2 . Azomethine Intermediates from azahet e rocvcl es and ethvlene 
oxid e 

Linn et al , and others ®=®® have reported the 

formation of many dicyanomethyl ides (2’E)i) which are highly 
stable, by the reaction of tetracyanoethyl one oxide (2.80) with 
azaheterocycl es at 0®: (Scheme 1.92) 
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C. 1.3 





N-CH2COR -f 






Anornethine intermediates (283) have also been prepared 
by the irradiation of tri phenyl or tetraphenyl di azo- 
cyclopentadiene <282) in pyridine under nitrogen with a high 
presE^ure of mercury lamp through a pyreK filter (Scheme? 1.93) 


C. i . 4. ^^gom^ M - Pe . l ilt eooed.i ates from N-heterorynles and Carbene 

Azometine and benzoazomethi ne intermediates (285) have 
alEEO been formed by the reaction of carbene (284) on 
azEiheterocycl es (Scheme 1.94). 

C. 1 . 5. §.yiijlb.g.si.g„J3f._di s ubsti tuted azomethine i n termed i ates 

Di subcrti tuted azomethine Intermedi ates (287,288) have? 
been synthesized from monosubsti tuted azomethine intermediate 
(ji-Si) directly by treatment with acylating reagent 
isocyanates and thiocyanates (Scheme I., 95 )., 

Recently, Leonte and Zugravescu have synthesized 

di cynopyr i d i Limmethyl i d (290) by heating cyanac:alribl 4 .»!j^.pyridinium-- 
methylid <2B9) with PDCI 3 in uhe presence of sodium pyrosul f i te. 
But whe?n acetic anhydride was used as dehydrating agent incEtead 
of Paci 3 ) cyanaacetyi5^yyiliir?tummethylid (291) vjas formed. The ylid 
intermediate (291) was also prepared by acetylation of the v'iid 
(292) . Alternatively, ylid (290) could be synthesized by the 

reaction of bromocyanoaceti c: ester (293) with carbal ko;:ypyr i di urn 


ylid (294) (Scheme I. 96). 

I . C . 2 . BE ACT 1 DNS DF AZ PMETH miEBMEMftXEE -^LPYRID lUM VLI DS ) 







C. 2. 1 . Thermolysis 
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The thermal stability of azomethine intermediate was not 
studied in adequate experimental conditions. However, Cook et 

isolated dibenzoylethylene (295) by sublimatiDri of the 
azomethine intermediate (293) at 150®C in high vacuo conditions. 
The -former product seemed to have been resulted from dimerization 
of carbene intermediate (294), formed by the heterolytic cleavage 
of ylidic bond (Scheme 1.97). The thermolysis®^-'* of the 
azomethine intermediate (296) in benzene in the pjcesence of 
copper or copper oxide afforded 1 , 3-dibenzoyl i ndol i zi ne (297) 

The mechanism of this reaction is still obscure (Scheme 1.93). 
Recently, Katritzky et al . have studied the thermolysis of 

ter — butyl carboxymethylpyridi nium salt which afforded different 
I pyridium salts - 1-carboxymethyl and 1-methyl pyri di um salts. 

Zugravescu et al. have studied the thermal decomposition 

I 

of mono- and di substi tuted isoquinol inium yl i d (29B) and reporie'd. 
the formation of isoquinol ine and cyclopropane deri vati ves (300) , 
formed by trimerization of carbene intermediate (299) (Scheme 
1.99), 


C . 2 . 2 . Photolysis of azomethine in tejnnedj^tesf 

The photoreaction of disubstitutsd methylld (301) in diluted 
benzene are of two types s (i ) The of C — tP ylid bond 

with formation of the heterocycle and the di substi tuted carbene. 
■■"his is usually the main reaction j (ii) hto phcrljji buii.ui i .■ i. in ut 
azomethine intermediates which involve the contraction or 




B 


Kpansion of the heterolytlt ring (Scheme I. 1(501 


C «. 2 ^ 3 ^ A1 kyl at i on 

Asamethine intermediates having active methylene group, 
are capable of undergoing substitution reaction with alkyl 
halides to af-fored carbanion di substi tuted ylids (302) 
presumabely via intermediacy of salt (304) which in presence of 
base loses hydroacid molecule and converted into ylid (305) 

I a lOl } •« HoWGVBr" Uf i "I” H 1 t ‘v # 1 

witn an alkyl group generally reduces 

t h e c: omp oun d s stability « 

If alkylation is carried out without using any dehydrohalo- 
genating agent, a series of products are obtained^ It was 
observed that benzopyri di ni urn methyl id (306) with phenacyl hromi de 
yields several products with different structures (307--311), 
owing to the possible interaction between the intermediate and 
the ylid, and to the transyl idation and bond cleavage (Scheme 
I.1U2) . Henri ck et reported the preparation of a wide 

range of ketones (314) by the reduction of the salt (3;!.3) with 
zinc and acetic acid formed by the alkylation of ylid (312) 
(Scheme 1.103). 

C . 2 . 4 . Acylation 

Azomethine intermediates, due to strong nucleophi 1 ici ty of 
the ylid carbanion, can be acylated easily by a suitable 
acylating agent (Scheme 1.104) . However, the course of reaction 
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varies with the nature of acyl at ing agent used. 


Thu-: 


9 


pyr i dinium 


Scheme 1 .^9 
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phenacylid C315) with b€?n2oyi chi or i de led to the 0-aacylated (317) 
and s-'-acylated products (Schema I«105) whe^reas acylation 


with benzoic anhydride af-forii} c-^'acylated products only 


, S3CSi 


Si mi ic\rly 


th(5 interaction of benzoic anhydride with 


isoquinolinium ylids (316) affords c-i^tcylated products 
(320) only (Scheme 1.106) 





C.2.5 Arvlation 

Similar to the alkylation reaction iarylaition in 
azomethine intermediate is comparatively difficult due to 
diminished reactivty of aryl halides. Reuschling and Krohnke 
reported that quinolinium phenacylide generated 'in situ' from 
the corresponding quaternary bromide, forms with pi cryl chi or i de 
(323), a red product to which structureit2>^s:J^''^sssi gned which 
actually forms via intermediacy of (324). The compound (325) by 
treating with concentrated sulphuric acid, loses the benzoyl 
group resulting in B, 10--dini trosoi ndol o (2,1-a) quinoline (3;26) 
(Scheme 1.107). 

£>imilary, pyridininium and .isoquinol inium benzoyl methyl i d 
(327 a,b) reacted 'in situ' with picrylchloride in alkaline 
medium afforded deep colour products to which structure (■32£3( a,b) 
were assigned . In presence of organic bases viz piperidine, the 
compound (328 a,b) eliminatees nitrous acid forming B-benzoyl -- 
9,11- dinitrodibenzo (9 a) indolizines (329 a,b) (Scheme I . 108) „ 
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C . 2 » 6 . Rea ction with aldehydes 


Asomethine i ntermedi atei: react with aldehydes to 
afford aldol type products as a pyridinium ethanolic salts 
(330)=-»^"='-=*‘'" (Scheme I. 109) , Hovje and Ratts reported the 
deuteri ni um exchange studies in the piperidine catalysed 
cond£ 5 nsat.i on of W-methylpyridinium iodide (33.1) with aromatic 
aldehyde a\nd observed along with the f or mat i r.jn of N-- (2--hydrDKy— 2- 

phenylethyl ) pyridinium halide (333) , 2- ( oc hydroxybensyl) --! — 

methyl pyrdiniuiTi halide (332) is also formed via N--ylid (Scheme 
I.llO)- 

Azomethine i nteirmedi ate generated from pyridinium salt (334) 
in which substitue'nt ^ ® strong electron wi thdraw.lng group, 

reacts well with aromatic aldehyde in presence of pyridine to 
afford vinyl pyridinium salt (335)®“'''^ (Scheme 1«111)» 

Aizomethine intermediates when treated with aromatic aldehydes 
in presence of ammonia undergo Mannich type condensation to 
afford pyrimidines. Thus N-phenacyl azomethi ne intermediate (2o6) 
reacts in glacial acetic acid with ammonia and aromatic aldehyde 
carrying electron attracting group to afford tr i ar yl pyr i mi di ne 
(337) (Scheme 1.112) 

However , the semi stabi 1 i zed isoguinolium ylids (338) on 
reaction with aromatic aldehydes in presence of suitable base 
forms corresponding eihanols (340) via i ntermedi iicy of compound 


Scheme 1J09 


8 


m 

•5H5N 


CH-R -f- Ar-CHO 


CtHcN — CH— CH— Ar 

I. I 


R 


OH 


Scheme IjlQ 




Scheme I .Uf 


C5H5N — CH2R -h Ar-CHO - 

© 

X 

r 

R = - CN or -C' 

CH3 


© ^ 

C5H5N— C— CHAr X 

R 




Scheme I 4I2 


© © 

C5H5 N — CH H" 2 Ar • CHO 

H5C6.CO 


^NHj 

'a 7 o 1 h 











82 




C.2.7. Rea ction with t .-r» »nntac= 

Not only aldehydes, but ketones are also capable of 
undergoing reaction with the azamethine intermediates „ However , 
mode of the r E-action depends upon the nature of ketc:.ness empltDyed 
•for the purpose. Thus, phenacycl i dene azomethine intt-rmedi ate 
<341 > react with tropone to afford 2-tiydr DKy--2--phenyl -■•■3--.phenacyl 
2H-cyclohepta <b) f uran=^=® (342) (scheme 1.114). 

Lontr af y to this, azomethine i ntermedi atesH. may take a 
diffE^rent cours;e when they are made to react with 1 , 2---di ketontss. 
This approaDh was proved to be highly i ndi spansabl e in the 
syntheE^is of hetE-rocyc: 1 es . Noteworthy, in this respect, is thE- 
synthesis of 2 , o-di E^utast i tuated dehydroqui one;*! i z i um salt (344) 
through the condencEat i on of 2-picol i nium salt (343), carrying 
activated N--pyri di noyl methyl group, with 1 , 2-di ketonE? in the 
presence of weak base (Scheme I. 115), This reaction in the 

later stage proved to be highly useful for the comprehensive 


Ejynthesis of quinolizincs ring particularly useful in building 

up of allcaloid nucle-uss. Azonu-thi he? i nts-r modi atE?s we-rE- also found 
to uikJe-e go E Esactioii with quinones, resulting in tliE? formation of 
heterocyclics which in turn, depends upon the cyclization agent, 
tor example, N--phenacylpyridinium ylid reacts with 2--chloro--l , 4- 
napthaqui none following Michael type of addition, to atfford stable 
substituted phE-nacyl naphthaqui none (345) which on cyclization 
with zinc and acetic acid givet-i benzocoumari ne (346). However, 
benzoci nnol i ne (347) is the exclusive product of the reaction 
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when hydrazine hydrate is emfiloyed for bringing about aza ring | 

closuer of the intermediate product (345) (Scheme I.llS). i| 

C.2.S. Reac tXQJl_wl. t fe ~unsaturated W et ones il 

Azomethine and i soqui nol i ni um ylids react wi th<,^-unsaturated : 

ket<3fiei3 in ci variety of ways depending upon the stucture of ylid 
and e.Kper i mental conditions . Thus aroyl methyl ene azomethine IT* 

i n Lei' fued i ates ^nd their i soqui no! ini um counterparts (348 a, b) 
readily cAdd on oC,^ unsaturated carbonyl compounds to underqo i 

I 

Hicliael addition affording 1 j5--dionylpyridinium and 1,5— 1 

1 

d i ofiyl i ii;:*DC|ui nol i i ji urn riBri i vos (345^ c\ ^ b ) wbi ch on 1" rocrt. rnont *1 

■ . 1 

with a mixtures of glacial acetic acid and axeman ium acetate used i 

cxB c yc 1 i at i on agent ^ g i ve 2,4, 6—t r i ar yl subst i t ut ed pyr i d i nes 

( 350 ) (Scheme 1.117), whereas N- I 

(amminof ormyl methyl ene) -azofTiethine intermediates (351) with | 

iK.r^-unsaturated ketones af for ed e-C-pyri donas (352)-”''*-^ (Scheme 1.118). 

■ 

Krohnke et al « have applied this method in the synthe'sis of a 
variety of useful pyridines and pyridones . 

I 

Pyr i d i n i um sal ts ( 353 ) wi tli act i ve methyl ene group , 
when reacted with substituted benzal acetophenories in presence of 
anhydrous zinc: chlcjride, affordcid polycyclic aromatic 

hydrocarbons (355) (Scheme 1,119). 

C.2-9. ni t ro sQ c.gfflpgyndg. 


Azomethine £\nd i soqui nol i ni um ylide (356 a,b) react with 
ni t.rasobc?nzene to afford nitrone (357 a , b ) (Scheme 1.120). 











Scheme 1 .119 


X-C-COC6H5 
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ReacLioiiij uf phenacyl azonnethine i nter modi ate (353) with 1 — 
ni t.rot>c>- i.'-FiaphthcDl and l~nitrDSD~2~naphthylairiine were found to 
afford naphthoisazol e derivatives (359) and benzoqui noxal ine N— 
oxide derivatives (360)='®*-^ (Scheme 1.121). 



C.2. 10. Reaction with C^S bond 

Pheruacyl azomethi ne intermediates (361) undergo addition 
with carbon disulfide to give sulfur containing betaine (362) 
which on reaction with alkyl halides gives B-alkylated products 
( 363 ) ===-“- • ( Scheme 1.122). 

C . 2 . 11. BeacM..B D-Wi th isocyanates and isothiocyanates 

ftzomethi ne , i soquinoi ini um and fshenanthridinium 
ylids due to strong nucleophilic character of the ylid cartaanion 
afford carbon di substituted ylids (365) on reaction with 
phenyl i socyanate and phenyl i sothi ocv'anate via intermediacy of the 
betaine dcerivatives (364) , 3:.3!s Ocheme 1.123) 

C.2.12 R@iiP.tian._Mlth.^ 

Pyridinium phenacylide generated ‘ in situ’ with sodium 
ethoxide on reaction with nitrile imine in dioxane methsincjl media 
afforded the adduct==^** (366) but the ssime reactants differ when 
tri ethyl ami ne and chloroform was used instead of sodium methoxide 
and dioxane-methanol and form a mixture of products (367) and 
(368) (Scheme 1.124), 






C.2. 13 
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C.2.i3. Reaction with nitromethane 

kie^l and krDhnke=®'='*= studied the cyclisation reaction of 
i soqui nol i ni um ylid (369£\) generated 'in situ' from the 
respective precursors by using sodium carbonaxte £ts 
dehydrohalogenating agent and reported the formation of two 
products <373a) and (374) via intermediacy of (372) formed by 
dehydration of another i ntermedi ate (371 ) formed by the internal 
aldolization of primary reaction product (370) » 

However, the compound (373b) was the exclusive product of 
the reation of the nitromethane and the i soqui nol i ni um ylid 
(369b), when tri ethyl ami ne was used as dehydrohal ogenati ng agent 
(Scheme 1.125). 

It is interesting to note that neither N-acetonyl nor M-- 
phenacyl idinepyridinium ylids, theirselves, are capable of 
undergoing similar cyclization reation with nitromethane as 
i soqui nol i ni um ylids, but the substitution of cyano group at 
position 3 in the pyridine ring makes the azomethine 
i ntermed i at es as reactive as i soqui nol ini um ylids'"®^. Ihus the 
azomethine intermediates (375) reacted, however with nitromethane 
resulting in the formation of indolizine derivative (376) 
following the same reaction sequence (Scheme 1.126). 


C.2.14. Reaction with di 

Substituted aroyl methylene azomethine intermediates (361) 
are capable of undergoing reaction 'in situ' with diazonium salts 







Scheme 1 .fXif 


C5H 5N - C H • C0Cf^H5 


/r''C0Cf,H5 


I /OH 


CHaCOONa CH:>OCO -0 

Me OH •' 

. M. 


CH3COC-C 


COC5H5 

'rHCCCr^Hg 




CH^OCO-C C 

11 i 


COCfiH^ 


Scheme I.]2£- 


CH3NO2 


N-OHCCR 


N-CH2COR 
9 a-b 


,^-CHCOR 


373 Q-b 


90 


particularly obtained from aromatic aci 
H o 4 '=;-tetra3inB (3771 in the presence 

(ScIlGIB© I *» i 


ds to afford l,4--di hydro 
of sodium acetate. 


C.2. 15 Re action w i ttL-gi11.lJ15^-3^-gffl 

(a) Re;.r- t(on With al i Mial.ic_ad!llD-i-^ 

1- i. Knv/i nn electronegative 

Azomethine intermediates having 
.ubstituent. in the pvnldlne rin. .re only cp.tie o. undergoing 
reaction with eiiphatic anines and hydrazines. — - Thus, 

brooopyridlniumphen-arryUds:-. <378 a) with aliphatic aoines^ forms 

T A. /“?*"'? o \ f n t h p D i". r* h ri d «i t- y ^ ^ 

respective i mi dopyridinium salt 

substituted azamethine intermediates ( 37 B b) 

positive Charge in,<-position, undergo cyclic ati on reaction to 

nn treatment with hydrazine 

afford cyclopyridinotriamine (---ao) 

hydrate (Scheme I ■ 12 B) < 


and o-nhenyl Bnediaoiiilfi 

(b) _Beac,tim-wiit!-sna®*-U-E-amlasa_sn L__ — 

--ome'thine i ntermedi zttes and - • 

Phenacyl idene a^omctnin - 

^ 'in <=itu-, reacte with aromatic 

isoquinolinium counterparts 

amines to afford substituted indol deriyativee <^1 , ^ 

.n presence of ...-dimethylahiUne under refluh 

amine in boiling acetic =icid, 

However, with o-phenyl enedi ami - 

,w ,,mida-ole derivatives ( 382 )=-^= (Scheme 

afford 2“phenylbenziamida^o 

1 . 1 29 ) . 1 ■ a c- 1 3851 

w H nhenacyl idene quinolinium ylids (- 

nn the other hand, phenacyn 
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on their reaction with aromatic amines and o-phenyl enedi amine 
-follow a different course of reaction due to strong positive 
character at ©c-position and thus give rise to the formation of 
di hydro! mi daso (l,2a> quinolinium sys-tem (384a ,b) (Scheme 


I. 130) 


However, i soqui nol i ni urn yl i d generated ‘in situ' from 
their respective salts, follow a different course of reaction 
with hydrazines and aromatic amines to form tri az i nophenan- 
thridine derivatives (Scheme I.i31)« 


C . 2 . 1 6 . C ycloaddition reaction of azomet hing__iJi ter mediates. 

Azomethin^ intermediates underwent various types of 
dipolar cycl oaddi t i on reactions in presence of dienophiles 
affording new heterocyclic structures, which are diff:icult to 
prepare by using the usual orgamic synthethic; methods. 


(i) Dipolar c vcl oaddi tiQ- n._-C.eaS.t.iQn£L 

( a ) R e actions nf mon osub st i t u .tgd_az.o!iii t hjn e_Xn t er 

acetvl enic ■„ d.gii.iYg.tl-yg& 

Monosubstituted pyridinium methyl ids undergo 
cycloaddition with acetylenic philodienes giving indolizines 
(38B> . The primary reaction products (->87) easily arcmati^ 


either by hydrogen transfer to the phi Iodine by 

dismulation (Scheme 

The i soqui nol ini urn methyl Ides react almost ...i mi 1 ar 1 y 

acetylenic dipalaraphilea and lead tc bePtoindrfUi'neS (393) . 
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formed by ar omat i z ati on of the intermediate dibydroi ndol i z en 
( 7^90-392 )< Scheme 1.133). The monosubsti tuted quinolium ylid 


i di ni um 


imilar manner to thaxt 


mesthy 1 i des 


with 


Roaf- tipn Q-f di substituted azometfa ine intitmediBtBs 


Libsti tuted azomethine intermediates give 


type ot cycloaddition reactions because of the remaining negative 
charge on the ylid carbDn=*®^ according to the theoretical 
calculations, while it was earlier reporteid that in di substi tuted 
azomethine intermediates, the negative charge of the ylid carbon 
atom is delocalized on the substituents. It wasrepoted 
earlier that the negative charge of the yiid carbon atom, in 
disubstituted azomethine intermediate is delocalized on the 
substituents. But according to the theoretical calculations, some 
negative charge remains on the atom -■***:. This B,vplairi_ 
ylidic compounds give (3+2) type of c.v(-loaddition.3- 

The pyridinium methylids (394) react with DMAD and leads to 
the formation of Indolizines (396) by the loss of a hydrogen and 
an ylid substituent (Scheme 3.134). Isoqui nol i num methylids (397) 
cilso react th . acetyl ©nic derivativet» yiving indelix.ir 

derivatives. Di hydroi ndel i 2 Ines i399> and (400) are the usely 

... T The quinolinium 

isolated reaction intermediates (achcmc I. 

ion with DHAD in presence of 

ylids, generated in situ , on real. . 

, 4 nives (3+2) cydoadduct (403)— (Scheme 1.136). 

BodiufB hydr i de^ gives f 


(C) Re action wi 

Mono- and dicarbethoxyispquirmlinium^^m 


react | 
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th in presence of methenol and lead to the formation of 

e^rahydroindolisines (407)»®^> with the elimination of an alkyl 


carbonate mole 


1 eecule . -iTfiJw the intermediate (405) (Scheme 


(ii> Dipolar cvclpadM llPrLXg-^giiPPS 

The charge distribution of highly electron 

withdrawing di substituted asomethine intermediate is such that 
they give a t, 5-dipale system (408). Zugraivescu et ai. 
have iaolatsd o«azspi-iic derivatives (409) daring the reaetion ot 
dlcarbethoxyisoguinolinium ^.ethylids t,ith DMAD in benzene (Eeheme 

I. 138) . 


(iii) ( 2+ 2 > _m ,iiaLB!i-cy£iDaM d i t i Qn . - i::£a£iigii^ 


Cy an oc ar b e t h ox y 


ar borne thoxy 


azomethi rie 


intermediates (410) react with DHftD in presence ot acetonitrile 
and give an ylid (41i)^<>° (Scheme 1.139). . 

z 1 rsr. 4 n+-tarmedi ate -forma tion of ML 

(iv) CyclDaddiUmi_-JJl^^^ — 


aziridine. 


The dicarbomethoKyisoqulncilinium methylid (41z), on 

reaction with dicyanoacetylene or D«ftD. the product (413) is 
formed in very low yields. The formation of 415 a,b from the 
aziridine intermediate (414) is tbe main part of the reaction 


(Scheme I « 140) « 




rr\e^ Inti ^rm ed 


;Dfflethine intermediates being 


versatile ligands for 



Scheme I 4S8 


^./C02C2H5 


DM AD 


■CO2C2H5 


C02Me 
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metals, in their various oxydation states, coordinate with metal 
ions as neutral ligand to -form a cr-bond between the ylid carbon 
and metal atom, hence give rise to ylid-- metal compl exes*^"^ . 

However the mode o-f reaction and formation o-f complexes 
depend upon the reaction conditions, the solvent and the re-agent, 
pyridiniumphenacylid, on reaction with various metal halides 
affords yl id" metal complexes (Scheme I. 141). 

c. 2. 18. soectral ._Bi:flBejitl.gS-iiL^iiLqm 8 ^ 

KrDlinke and Bohlmann dlaBKifidd as L-betai uda , tbf 
ylida having maxima at 440-460 mM aa O-batainas.thoaa «ith maxima 
300-330 mu -Thsy connluded that the O-betainB® included 
pyridinium di benz oyl methyl i d and C-betainee included 
phenacylids. The spectra Dt pyridinium cycl opentadi enyl i d in 

several solvents have been studied^*'^-"-. 

Simillarly the visible absorption band of azomethine 
intermediate is attributed to an intramolecular charge-transfer 

trcinsition (Scheme I.14.i.). 


(a) IR sp ectra 

X 4 -Hr 4 Vl ids have been measured in chloroform 
IR spectra of the ylias navi- 

1 . . Thin <-DGctra are complex but also show strong ylid 

solution. riie spectra ai «- t 

V 1 aiic rirnt i ^ f I" * Thus tlie jilid (416) 

carbonyl absorption 

laqT) rm-’- and the ylid (417) (R =Ph) near 
(R = Ri."Ph) absorbs near 14y(.> cm 

win. inHiratPS« the structure (418) 

1500 cm“‘. This presumably indicates, 

■ i. -.+-- 1 V/ +ri the resonance hybrids, 

contributes importantly to 




IIIIlM 


■ *■ a;:-f 3 ;;;,. 







Scheme mo 
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H3C02C~0 


^ ?.C0?CH3 
-N-CC ... 


R' = r 2 = CO2CH3 


Me02C' 


spC02CH3 

CO2CH3 


Sc he m e 1 .1^1 


Hg2 I C5H5N — CH • CO C5H 5 


N — CHCOCeHs -h HgCl2 


Scheme I 4^2 


DIPOLE 


DIPOLE 


Etooc—c—^Py 


EtOOC- CH— COOEt 


Etooc-e — Pv 

II 

c 

4l?. file 


The 


ylid <419) and < 421 ) absorbed strongly at .c-. .00 
jnd 21SS cm-* respact i vely , which may also bs intarpratad a* 
evidence that tha atucturea (420 and 422 ) .raapactlvaly contributa 
to the resonance hybrids. 


<b) 


The most interesting feature of the NhK spectf a 
azomathina intacmadiataa la tha variation in tha chemical shitt 
of the oC-pfoton of the pyridinium ring - In the per c.h 1 oi ate 

o-f 423, these proton* absorbed S9.2i (da-di maty! suit oy, i da) , 

at 6a.d3 <deuterachloro-form) in the corresponding ylids= 


EtOOC - CH - CDOEt 

p*y*^ CX0 jsi. 


r.Kc=ir.i-- v/»ri -for o<.“PrDtDns in the ■ylid 
Simillarly values were observed • • P 

1 //I101 {R t= R’--"Ph) - This shift is to be 

<416) <P: “= Me,R^“Ph) and <41S 

in irtrrcaAse in elBctroH density, 
expected because of the overall 

iiH<r (419 and 421), the oC"-protc 3 n absorbed 
However, in the cyano ylids <41? an. 

r o --r =nri R respectively 

well downfield at R ■ 0 

. 1 but the ^ " andf-protons are not deshielded. 

<deuterQchlorof arm) ,but t-oe. 

„ . V also ba ayplicable in terms o< contribotlons ot 

This effet may also oe 

i-hfii structures 420 and 422. 





A.W jDhnaon , “yl i Chemistry" , Academic Press, New Yort- 


(19665 


H.J.Bestmann and Zimmermann, "Organic Phosphorus Compound 


(G.M. Kosolapoft and L.Maier, Eds« ), John Wiely and 


Interscience, New Yor^; 


D.B. Boyd and S.T. Goldberg, J. ftmer.. Chem 


R, Hot P mann 


929 (1970) 


I. Amer. Chem. Soc: 


j. Absar 


(1972) 


Ho-f-fmann, J.Amer. Chem. Soc., 93, 106 


(1971) 


B.Wittig and B.Geissler, Justus Liebigs, Ann. Chem. ,5Bi 
44 (1953)5 G.Wittig and U. Scholl kopt, Chem. Ber., 87, 


1318 (1955) 


W.Von, Ei. Doering and A. K. Hof f mann , J.Amer. Chem. hoc /j., 


Academi c 


B.li. Trost and L.B. Melvin, Jr .Sulfur yl i d , 


(1975) 


Press, New Yorl-! 


Newer Methods of Preprative Organic 
Foerst.Ed.), Academic Press Mew York, 


U.SchDllkopf 


Chemistry, 


( 1965 ) 


Newer Methods o-f Preprative organic 
■oerst, Ed.), Academic Press, New York,b,l 


H.J. Bestmann 


(1968) 



erli tura 


r.;u and M. PetrovaniA, "N-Y-lide Chemi 


Academiei Republic! i Socialists, Romania 


Ed.) .iDbn wiley 


A. Haercker, "Organic Reactions (R.Ariam 


14, 270 (19S5) and re 


New Yori: 


Method Chi m 


Y1 i d 


M. SchlDBser, "Phosphoru 


Korte, Academic Press, New 


of Polymers via Phosphonium i 


H. Cl .Bestmann, "Byntesi 


Pure Appl.Chem. ,li ( 3 ) ,515--533<1979) . 

M. I.Schevchuk, I.V.Megera, V.N.Kushnir and 0 . M. Bukachuk , 
Khim-Primen Fos-forog Socdit, Tr. Yubleeinoi kof Mew 
n.»..,rt^nns D-f Salts and Ylides of Phosphorus" , 6 th , 326-3;! 


1981) 


( 197 


Machr. Chem 


Wi ttigfSjarragement of A 1 1 yl -ether s. 


16 . D. Hoppe 


0 < 6 ) , 493 <1982) 


B ( 1 982 > 


Br 9 ‘’DrgaxnophDBphDr us Lhem- 9 « 

Sulfonium Salts and Sulfonium Ylid 


18. W.Ando 


Dae Eihigere, 


,7 <1982), edited by 


Kyoto, Japan 


Intramol ecul er Wit tig 


Cycloalkenes 


19. Konard B.E^ecker, 


1717 <1980) 


and F<elated Compound 


Y1 i de 


B.J. Walker 


< 1981) 


Orgonophosphorus Chem. , ksi 
r-R. Johnson," Sulfur Ylide 


Compr 


<1979) , edited by D.N. Jone 


H.Llmmer , 


<1978) 


103 



Coupling Reactions by Deoxygenat i or 


(1978) 


( 11 ) 


B.Tewari .Anita and M.K.Pathak, J . Cbem. Engg . Data , 


( 1936) 


R. B.Tewari , Anita Bajpai and A. K. Br i vastava , J. Polymer 


Sci.,23, 2405 (1985). 

F<. S . Tewar i , and Anita Bajpai ,J .Fluorine Chem. , 2B, .:*19 ( 1 .'8 j) 

R.S.Tewari, Anita Bajpai and A.. K. Sr i vastava , J. Polymer 


( 1984) 


R.S.Tewari and A.K.Awasthi, J. Qrganomet . Chem- , 


(1984) 


;9. B.Trippott, Adv.Drg.Chem. , i.j 8--> (1960). 

50. S.Trippett, Quart. Rev. ,17, 406 (196-::-). 

51. S.Trippett, Organophosphorus Chem.,/, 166 (1976) 


1 (1976) 


Synthesis, 


F. Krohnke 


ch, Synthesis, 


•f i 1 og 1 on , Tetr ahedran 


4 . B . Bur apat eanu , 


647 (1976) 


(1977) 


H . Pomrner , Angew . Chem 


K . Kor ob i t yno , 1 h . User 


V. A.Nikolativ 


7652t (19B0) 


Chem. Atastr . , 


(1979) (Russ. ) 


(London) 


3inger , 


Tetrcihedron , 


Liebig 


B- Q. Wit tig 


(1947) 





B.Witt i. g and B.Beiasler, Justu 


< 1953) 


and Pi, K. Hoff mann , 3 . Amer .Chem.&oc. , 


B.Wittig and A.Schollkopf ,Chem.Bor . , 

A Mirhaelis and H. B. Gi mborn ,Ber. deut , Chem.Be 


(1894) 


B.Wittig and G. Gei sbI er , Justus Liebig 


<1949) 


44. G.Wittig, H.D.Weigmann 


676 (1961) 


J , Amer . Chem. B dc » , 


S.O.Brim 


82, 1510 (1960). 

B.Wittig and H.BcblDSBer, Angew. Chem., 
H.Staudinger and J-Meyer, Helv. Chim. f 


(1969) 


48« S^Trippett, J «CherruSDc:« 

49 . E.Buchta and F. Andres, Chem. Bar. , 92 , 

50. R.Rabinowlt:: and R. Marcus, 3 . Amer . Cham 


(1959) 


(1962) 


H.H.aaffe,J.Phy. Chem. ,5B, l«c. ■ 

D.P. Craig and E. A.Magnusson, J.Chem, Sac. ,4895 (1956) 

M.SenD,S.TBUChiya and T.A5achara,J.ChBm.bDU.Japan, 4. 


(1974) . 

W. E. McEwen ,K. F. Kuml i , A. ade Font , M. lagner 

Oanderwer f , J . Amer . Chem . Soc . ,86,2378 ( 1964 ) 



(1979) 


A.Strich,Nove,J.ChBm.SDC. ,3 (2) ,101 


Academic Press, New 


Ylid Chemistry 


A. W« Johnson 


( 1966) 


(1947) 


H.Pink and G. E. Hi Ibert , J . Amer . Chem. Boc 


003 (1962) 


G.Harkl, Chem.Ber 


1266 (1961) 


59. S.Trippett and G.M. Walker, J . Chem. Boc . , 


60. D.B. Denney and S.T.Ross, J.Qrg..Chem. , 27,993 (Ifo.-^ . 

61. I.Isler, B.Butmann, S.Lindler, M.Montavon, R. Ruegg , G- Ryser 


and P. Zeller ,Helv. Chi m. Acta, 


G.Wittig and W.Hagg, Chem. Ber . ,83, 1654 (1955). 

G.Wittio. H.Eqqers and P.Du-ftner, Justus Liebigs Ann. Chem., 


H. Hoffmann, Chem.Ber. ,95, 2563 (1962). 
G. Markl ,Tetrahederon Lett., So7 (1961) 


66. D.D. Coffman and C. S. Harvel , J . Amer . Chem. Boc . , 
67- G.Wittig and M- R. Rieger , Justus Liebiges Ann. 


(1949) 


T.Kawabata and S-Tanimoto, Tetrahedron Lett 


(1964) 


J . Pimer . Chem. Soc 


F. Remirez , 


(1962) 


(1962) 


Tetrahedron, 1| 


70. G.Wittig 


J . Chem - Soc - Chem - Comm - , 


Trippett 


Lett. ,2401 (1967) 


Angew. Chem. , 


H. J . Bestmann , S. Hartung 


(1965) 





ferth and G.S. FOBEL and 3,K. Heeren, a.Amisr.Chem 


07 (1964) 


Soc 


Chem. Ber 


ey-ferth and J.M- Ber 1 itch, J-Org 


(1963) 


Chem 


Mul 1 i n 


E. Vedejs, D. A 


109 (1977) 


H.J. E'-eetmann and H. Haberlein, 2. Fiaturf orsch - , 


Chem 


hwi t 


(19B1) 


(47) , 470 


Tetrahedron Lett. , 


Chem. Ber 


B2. A. A. Kadyrov, E.H. Rokhlin and I.L. Knunyants, Isv 
Nauk SSSR, Ser- Khim. ,LL» 26b3 (19B1). 


CJ.A. Miller and D.W. Lereer , 


M, Maleki 


(1981), Phosphorus Chem., 14o. 

O.L. Pardini, L. Roullier, J.H-P. Utly and A 


VJebber 


J. Chem- Soc. Perkin Trans-^ 


InoQ. Chim. Acta, 


W.W. Dumont and G. Rudolph 


(1979) 


A (1960) 


86. H-tl. Bestmann, Agnew 


Chem. Berg., 96, 1399 (1963) 


H. J . Bestmann , 

H.T. E<est(Tiann, H. Haberlin and U 


Agnev'j. Chem. , 


(1964) 





Mdh at Eh . Ch em 


E. Zbiral and L. Fen 


(1966) 


Chem. Abstr 


E.Zbiral and E. Werner, Monatsh. Chem. ,79., 1797 (1966). 

H.J. Bestmann, R.B. tiitra and tM-B. Desai , J. Amer. Chem 


5763 (1960) 


H.J» Eestmann ,R- Armsen and H. Wagner, Chem. Ber. , 


(1969) 


H.J. Bestmann, H.Hartel and H.Haberlein, 


( 1963) 


Ann. Chem 


Scherer Or. and R.S.Lunt, 3 . Drg . Chem. , 


(1965) , 

H .J, Bestmann, Tetrahedron Lett., 7 (1960) 


Angew 


651 (1965) 


Chem. Ber . ,87.1 131B (1954) 


96. B.Wittig and H. Schl osser , 

97. H.J. Bestmann and H.Schul2, Chem. Bar.,.: 
9B. P. S. Kendurkar and R.S.Tewari, 2. Nat ur for 


(1973)5 Indian J.Chem-, lab, . 

H.Yoshida, T. Ogata and B.Inokawa, Bynthesi s, 626 (1977) 

N- A. Mesmeyanov , S.T. Berman, O.A.Kebiuva and Q.A.hcu 


Naul. 


50, 496(1963) 


Michael , Maturwi 


101. H.Qoet 


vl . Amer . Chem 


1883 (1963) 


Chem 


Shemy aki n , J . Pur e 


103. L.D. Ber gel son 


Z7l (1,964) 


Corn Hi 


, _ . p K| m J * CllE'iTJ « v.>DC 

104« B^H«EUrun and 




108 



(1967) 


B. Wittig, H . D, Wei gmann and M.BchlDSBer , Lhem. Ber - , 


676 (1961) 


H.O.Boskin and D.B. Denny, Chem. Ind. (London), 


Angew. Chem» , 


(1956) 


(1956) 


108. 3 . Levi sal 1 es , Bull. Son. Chim. Fr - , (19 .jB>. 

109. U.Schollkopf. Chem., 71 , 260 (1959);" Newer Method 

o-f Preparative Organic Chemistry," (W.Foerst, Ed.), 3,111 


(1964) 


47 (1961) 


110. L.A. Yonovskaya, Russ'. Chem.Reo; 


tivQ Chim. , io.. 


111. S. Wittig, Mod. Sviluppi 


74, 99074 (1971) 


(1968); Chem. Abstr 


Newer Methods of 


and M. M-Shemyakin , 


Acaderni c 


F’reparative Organic Chemistry, 
Press, Mew York, 5, 1 (1965). 


Pure and Applied Chem., 


113. B.Trippett 


Chem 


stmann 


(1964) 


F. Christmann, Ptngew. Chem., 


M. Bchl osser 


tus Liebig Ann- Chem. , 


(1965) 


an d M . li . Sc emy ak i n , 


2709 (1967) 


Tetrahedron , 


in Stereochemistry", 

Willey Interscience, 


117. M. Bchl osser, 


H-L-Al linger, 


(1970) . 



( 1965) 


H.O. Bestmann, Angew. Chem. ,7. 


1 144 


Ruchardt., P.Panse and S.Eichler , Uheffi. Ber » s.kyiri 


(1967) 


Chem. ,30, 1 


121. D.W. Allen, H. Ward, Z. Natur 


b <6), 754 (19B0) 


T. Gchikawa and T.Kata, Bull. Chem.Soc. Japan, 


(1980) 


(1966) 


Buz man 


Quiz man 


K.A. Manjarrez and T. Rios and A 


(1964) 


6,1171 (1961) 


Surmatic and A.Dfner , J.Org. ChHirt. , 


Chem 


126. H. Pommer 


10499a (1961) 


J , A . Haven s , J . Amer . Chern 


127. W-B-Solmond, 


790 (1978) 


B.Wittig and H- Pommer, 


(1954) 


Ch em 


9 . N . K . Koc het kov 


(1963). 

V. ft. Zhdanov, G.N.Dorofoornko and L. A. Ujal ova , 


444 (1963) 


Kh i m 


Advanci; 


eeva 


131. Y. A. Zhdanov, 


(1972) and re-ferences 


Chemistry, 


cited therein 


an d T . F usal< o , J ap an , h oh a i , 


L.Hiroyki , 



(Cl. 16CB6) , 17 Oct. (1974>,Appl 


B.Thulin, W.Olof and H-Hogberg 


29,1389 (1975) 


68 (1977) 


134. D. N. Ni col ai des, Synthesis, 


Indian J.Chem. , 16 B (8), 665 (1978) 


R. 8. Tewari 


Chem 


B.K.Suri, K.C.Bupta, 3. Org 


(1979) 


R.S.Tewari and K.C.Bupta, Indi an 3 .diem. , 


H.J.BeBtmann and F.Seng, Angew 


1373 (1963) 


139. E . C i g an e k , vl . Or g . Ch emn . , 3u , i 

140. R. B. E'arhar dt and W. E. McEwen ,3 . Airier 


7009 


diem 


(1967). 

141. H.d.Bestmann and O.Rodhe, Angew- Chem. ,76,569 (1964) 

142. H-H'D'ffmann, Chem.Ber., 95, 2563 (1962). 

143. P.H. Lambert, M.Vaultier and R. Carrie 3. Chem. Soc. Cf 


1, 1224 (1982) 


Commun. , 

144. J.Wulf and R.Huisgnn, Angev.. Ch^.S, 472 11967). 

145. R.Huiagar, and a.Wulf, Chen,. Ber.,102, 1333 <1969, 

146. H.J.Eesteann and R.Kunetmann, Angew. Chem., ZB., 1 
( 1966 );Chem. Ber., i^,lB16 11969). 

M T uiiii-f Tetrahedron Lett. , 917 (196/ 

147. R.Huisgen and 3 .Wult,ietrv 

r- w ciMver and A - H - Sol oway , 3. Org 

148- V.Subramanyam, E.H. silver 


Chem 


41 , 1272. (1976). 

B.Trippett and D.M. Walker 


0 .Chem 


■4' £iif •I' #,'7.7,7 |■7: ;? ■ 




Ill 



150. H.O. Eiestmann , H. Dornauer and K. Rostock, Chem- Ber . , 103, 


685 (1970) 


H.Kire, A.Yasuji, B. ''.Shiraishi , M. Berio and T . Ashare, J . Chem 


299 (1976) 


Chern. Comm 


p.J. Bridge and R.A.Massay Wastropp , Aust. l.Chem. ,30, 


(1977) 


914 (1981) 


neh and R.Nuck, Chem. Ber. , 114 (8) 


154. K.C.Bupta, R.K.Nigam and (Miss) M.Sri vastava, Curr.Sci., 


(15), 719 (1983) 


155 R.S.Tewari and K.C.Bupta, Indian d.Chem., 14B, 8.:i9 (1976) 


156. R.S.Tewari, K.C.Bupta and A.K.Dubey, Indian J.Chem. , 


(1982); l.Ind.Chem 


706 (1981) 


(1930) 


(1974) 


R.S.Tewari and P. S. Kendurkar , 2 . Natur-forsch ,29ta , 55 


I, Indian Chem. Soc. , LVI1I,27 


158. R.S.Tewari 


(1981) 


14 (1981) 


159. R.S.Tewari and A. K. Awasthi ,Bynthe 


J .. Organomet 


) N. Sri vastava and R.K.Nigam, 


(1981) 


Chem 


161. T-Saito and S.Motoki, J-Org. Chem., 


162. P . Br avo 


109 (1975) 


Chi m. Ital . , lO 


163. P. Bravo, B.Baudiano 


(1972) 


and K . A . T a t suh i k o , Ch e m . L e 1 1 . , B , 9 


164. Eh □. Mitsuno 


( 1980) 




165. A.Michaelis, Ann., 321,174 (1702). 112 

166« F.Krohnke, Chem.Ber., 291 (1950). 

167. N. A. Nes'roE?yanov , V. V. iiukul shi na and 0. A. Reutov, J.Drganomet- 
Cheffl. , 13 (1), 263 (1963). 

16S. B. Huang, Y. 5hen ,W. Di ng and Y. Haung , You ji Hua^w, 6426 (i9Bl>. 

169. A. W. Johnson and H. Shubert, J. Org-Chem. ,35B, 2673 (197u). 

170. N. A. Nesmeyanov, E.V.Binshtok and 0. A. Reutov, Dokl.Akad. Nauk 
SSSR, 193 . 1102 ( 1971) ;Chem- Abstr. , ;75, 62756h (1971). 

171. P. Bravo, B.Baudiano, P.P.Ponti and M.B.Zubiani, Tetrahedron 
Let-ill* ^ 4535 (1970)u 

172. B.H. Freeman and D. Lloyd, Tetrahedron, 30i 2257 (1974). 

173 D. Lloyd and M. I-C, Singer, J . Chem. Soc - C, 2941 (1971). 

174. R.K.Eiansal and B.K.Bharma, Tetrahedron Lett., 19.i..:‘ (19,'7)j, 
J.Organomet. Chem., 149 , 309 (1978). 

175. A. W. Johnson, J.Org. Chem., 25, 1B3 (I960). 

176. S.O.Brim and D.Seyferth, Chem. Ind. (London) , 849 (19u9). 

177. D.Bey-ferth and H.M. Cohen, J.Inorg. Nucl.Lhem. , 20,7 .j> (.I 76 I). 

173. M.C. Henry and G. Wittig,a- Amer. Chem. Soc., §2,563 (1959). 

179. A.Maccioni and H.Becci, Rend. Seminar is Fac. Sc.Univ. 

Cagliari, 34 * 323 (1964); Chem. Abstr . ,63,5674 (196b). 

180. B.Wittig and H.Laib, Ann,, 5B0, 57 (19bo>. 

181. N.A. Nesmeyanov, V.V Pravdina ^.-.uO. A. Reutov. Dokl. Akad. 

Nauk SBBR,115, 1364 (1964). 

132. S.Trippsett and M.A. Walker, J . Chem, . Soc. C, 1114 (1971). 

183. A.W. Johnson and J.O. Martin, Chem. Ind. (London ), 1726 


(1965) . 



IG (1.967) 


inger, Chom. Ind. (London ) , 


104 . D. Lloyd and M.I.C 


L- Horner and H.Oediger, Chem, Ber 


142 ( 1959 ) 


S. Tewari and D. K. Nagpal , Z. Matur f O' 


( 1 980 ) 


and R.S. Tev'jari Indian J. them., 


S 7 . Lendurkar and H.b. Tewjari, 3 - Organomet. Lhem 


( 2 ) , 141 ( 1975 ) 


Bharma and 


190 . R.A. Mishra, 


^ 34 ( 1 ), 167 ( 1982 ). 

Schmidtaaur and W. Richter, Angew. Chem. , 


( 1975 ) 


MukulBhina, 


N . A . Nesemey amo v 


5196 u 


Chem. Absrt., 


( 1971 ) 


N.A. Nesmeyamov , V.V. Pravdina and D.A 


j 9 a ( 1967 ) 


Kh i m 


194 . F.Remirez and B. Dershov-a tz , 

195 . Y.T. Huang, W.Y.Ting and H.S 


J .1 n . 1 . c. a , 


7 (1965) 


V . B i n sh t o k , 0 . A 


196 . N.A. NeeiTieyanov , 


Kh i m 


Nauli 


Revrova , 


4318 t ( 1973 ) 


Chem 


Semi nan 3 


rend 


197.. A-Maiccioni 


Chem 


.28 ( 1964 ) 


Cagliari , 


114 



en and H.E. Driessen, Tetrahedrom 


aohnson and J.O. Martin, Chem. ind. (London) , 


(1965) 


Nesmeyanov, V.V.Pravdina and O.ft- Reutov, 


NaukjSSSR, Ser. V^hira. , 1474 (1965) » 

P.B. Kendurker and R.B.Tewari, a.Drganomet. Chem., 6i2, 
247 (1973)5 85 (2), 173 (1975); 108 , 175 ( 1976) . 

N.Kumari, P. B. Kendurker ,^r;R.5.Tewari , J.Drganomet. Chem 


237 (1975) 


C. chatuYVes-di, Tetrahedron Lett., 

a P.-tiTsa. Oasz. Chini. , Ttal 


R. S.Tewar i , 


P. Bra VO, 


109 (1975). 

R.S. Tewari and K.C.Bupta, Indian -3. Cherf,. , 


(1978) 


Tewari and K.C.Bupta, Indian 3. Chem., 


(1979) 


Buri and K.C.6v.ipta, 


?.07. R.B.Tewari, 


95 (1980) 


Indian 3. Chem 


:0B. R.B.Tewari 


(1979) 


Angew 


T,3. Lillie 


(1977) 


Chem. , 


dohnson , 


Bor sows ki , 


211. A. Schonberg 


D.Freemann* d.Orgaiu: 


B.D.Doa)- 





Chem 


Johnson 


Ch i m 


Baud i an D and C. Ticossi, Ba 


95 (1972) 


Bchmidbaur and P.Holl, Chem. Ber . , 


thetic Comm., jliln 


Sur i 


Tewar i 


(19B0) 


Bharma and B. Bhagchandra , Indian J.Chem 


R. K. Bansal 


3, Et, 149 (1982) 


B. Ylide, F. Xu. Lin Hua 


Huang , 


S, Baudiano, P.P. Ponti 


(1972) 


a ( 14) 


Tetrahedron , 


Shen and Ma Jingjixin 


20. Y.T. Huang, 


a (2), 185 (1980) 


Hsueh“ Huseh Pao, 
r.K. Bansal and B.K. Bharma, J.Organomet 


Chem 


( 1978) 


deut . Chem. bes. , 


W.SchlenV; and J. Holtz, Bev 


(1917) 


Chem. Soc: . , 


J , Amer 


Marvel 


F.D. Hager 


(1944) 


G.Wittig and U.B. Felletschin, Ann., 
r. Krohnke and H.Kubler, Ber. deut . Chem. tie: 


224 


(1970). 

F.Kronke and K.Berlach, Chem. Ber 


HOB (1962) 


(1899) 


Ortol eva, 


09 (1900) 


;B. G. ortolBva, ibid.. 



King, J^Amer. Chetn. Soc- , hh, 894 (1944). 

ing and M. McWhi rter , a.Amer. Chem.Boc., &B, 717 (194fc> 

Civiq And M Mcwhirter and R.L.Ranald, J. Arnsr-Chem- oac. 


^vG'ndutfker and R.S.lEwari , J.ChBiTi. and Engg 


J , Chem. 20. , 


Tute, i 


W.d. Cnn-fort, R.Brigg 


rohnke, Chem. Ber. , 


3 . Amer 


J . Chem 


Scheppers 


Comm 


chi and G. Burpateanu, Tetr ahedron , 


dent Chem 


e. Burpateanu, Teza ae « 

C. Leonate and I- Zugeravescu, 


J.Dawner 


Rev . Roan 





C DIBu i Bf' ^ 


surpateanu , T etrahesdron 


;ieut. ChE?(ii. Bi; 


Ct ieiri . Bei' 


Chem 


:\nd F. Kronhke, Tetrahedr-m Lett., 


Chem 


Chem 


Cham. Be 


Angew. Chem 


118 



J. Thesi ng and A. Muller, Chem. BBr.,90., 711 (1957) 


‘569 


t'war i .'uicJ Maypal , Tetraheidron Lett 


Kronhke £\nd F. Bornov, Ber.deut. Chem. Bes 


ibid 


F. Krovihke 


1124 (1962) 


K- Gerlock and F„ Kranhke, Chem. Ber 


67, F. Kronhke, K. Ge^rlack and E. Schnalke, Chem. Ber., 95, 


Ilia (1962) 


( I'J ap an ) , 2.054 


Bull. Chem 


(1969) 


061 (1970> 


69. R. Fusco and P.D. Croce, tetrahedron Lett., 


709 (1970) 


270. W. Kiel and F. Kronhke, Chem. Ber., 105 , 


Bansal and B. Bhagchandani , Indian J. Chem., 


E-.radsher, R.D. Brandau, J.E. Brliek and T.L. Hough, 


129 (1969) 


(Japan) , Bl. 


and T. Uno, J. Pharm 


(1978) 


Bharma, Indian J.Chem., 16B., 


rohnke and W. Zecher, Chem. Ber,, 


6,2767 (1971) 


276. C.K. Bradsher and M.G.Fracer, J.Org. Chem., 


604 ( 1963) 


Angew, Chem 


>DC 


Fedour k 


K. Kanemotsu and Y. Yokimoto, J. Chem 



2B0. F. Kronhkt? and H.H. Bteurnagal . , Chem. Ber . , 22,) 1118 


Karaf iloglDU, Pi. t-clfotac/^ombi N. Lethan 


Burpateanu , J. Electro. Spectrosc. <1976) 


G. BurpateaniA , CJ . F-' . Catteau , P. Karaf iloglou and A. Labi ache 


<1976) 


Cofi'ib i er 


Kobaya^sliy, T. KutBumo iinc! Y. Sekine, Tetrahedron Lett 


Letter and A.D, Plunkett, Chem. Conimu. 157E 


Aust. J. Chem 


Chem 


86. W. Friedrich, H. Kehr, F. kronhke and P. Schiller 


S08 <1965) 


E. Rucinechi and B. Burpateanu, An. St. Univ 


;87. I. 7,ugraveBcu 


M. Petrovanu, A, Bauciac and I. Zugravescu, idid., 16, 6 


Tetrahedron Lett 


T.L. Silver, M.D. danson and 


Ir. (The Late) 


J.Qrganomet. Chem., 1Q2, 365, 


d. Amer . Chem. Sot 


OB-ower 


d. B. Berbe and F.H. Devitt, d.Drg. Chem 



II 


BEfi£XLQji!.3_Q F _ PHOS PHOR AME I MTgRM Fn i AXES *. PHQSPHQN I UM 


HETERDCYCLIC KETDMES mr\ 


THIDKETDMES: SYMTHESIS DF SOHE MEH 


SUBST I TUTED- 1 


AFiJLVENES . 


r\ H o»n \ /• 1 


worker and others ^ have developed an alternative route 


f or 


the 
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preparati Dii of 5- aryl - 6--ben2Qyi -i , 2- di thi af ul venes C5) vjhich 
involves the interaction of sodium salt of aictive methylene 
compound (4) with trithiolium salt (3) (Bcheme 1 1 . 2) , 

Laxcach et al arid Traverso have also 

achieved the synthesis of 1,2- di thi at ul venes (B) by reacting 
potassium hydrogen sulfide with pyrarv-- 4- thione <6) and 

thiapyraxn 4-- thione (7) (Scheme 11.3), This method was proved tfo 

be superior to aforementioned method because it involved mild 
reaction conditions and afforded desired piroduots in aipjpjreci atal e 
yields- Later on, Pfistsr et developjed another method for 

the synthesis of 1,2;- di thi aful venes <10) which involves the 
iriteraction of sulfur upon (Cinnamy 1 i dene) Ketone (9) (Scheme 

1 1. 4). But this method was found to be less versatile, owing to 
the side reactions which resulted in formtion of thiophene 
derivative al or'ig with desired product (lO). It is matter of 
chance that the ylid intermediates, which have of late been used 
in the creation of eKOcyclic double bonds? have not be-en utilised, 
in the synthesis of .1,2- di th i aful venes .. Prompted from this, it 
seemed to be of interest to explore a new rcjute to bring about 
the conversion of carbonyl function at. C—-::- of , thiole r irsg into 
B'A DC y c 1 i c d oub 1 e b on d . 

In the present chapter, we have, therefore 
developed a convenient and facile route for the synthesizing 
substituted 1,2 di thi aful venes via the interaction of 
phosphor avie intermediate with b— pheny 1 " 1 ditliiolu one <-jnd 
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S-pheny 1 “ i 1 2 d i th i ol e?-3-t.h i on e . 


T T .. 3Rg:S ULTS AND DISCUSSION. 

Quaterni sat i on D-f tr i phE-nyl phosi-phi ne with substituted 


bensyl bromides,: 


bromamethyl naphtha 1 ene 


i - bramQ-2-- 


bromomethyl naphthcxl E?ne and substituted phenacyl broinidEss at 

reflux: temperature gave phosphoniura salts, substituted 

benzyl tr i phtsnyl posphoni um bomi desi- ( 1 la-'h'; , naphthyl methyl tr i 

phtsny 1 phosphani um bromides <lli--k) and phenacyl tri phenyl 

phosphonium bromides (11 I-d) in good yields. Treatment of these 
phaspt’ian.i.um salts (lla-o) with sodamide or sodium Irydride in 
benzEsne eef-f ected piroton abstraction yiii-lding corresponding 
ylids, subEiti tuted benzyl idenetriphenyl phosphor ane<s (i:«ia“h), .2- 

naphthyl methyl enetr i phenv'l phosEphoranes ( 12j--k) and phenaic'/l idene- 
triphEosnyl phosphor £-ines <i21--a) (Sfiheme II.5). Ihe reacLiau of 


stabilized phosphorane intermediates (12a-k> with 


phenyl 


1,2-- dithiole 


one (13a) arid 5 phienyl 1,2- 


dithiolEs -- 3 -- t hi ones (13b) were carried out at room temperature 
to give 5 - phonyl - & - »ub-.tltutBd aryl 1,2 - dithi atulvsnes 


(5- phenyl - 3 ■■ arylidene - 1,3 - arylidene - 1,2 “ dilhlDler.) 

(14a“k) in 40 - 80 % yields (Scheme II. 5) 

Hti'wever, reaction of carbonyl stabilized yiids, p 

substitutesd phenacyl idenetriphenylphosphorane (l21--o) , with 


ket curie 


(13a) or thioketone ( 13 b> gave 5 


ph enyl 


substitutad banzoyl - 1,2 - di thi atul ven«« (5 - phenyl 


Eub'sti tuted phenacyl idene 1 1 


1,2 - dithioles) (141 -d) in 50 - BO 


I 
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yields ( Scheme II. 5). 

The ketone <i3a) w£\s found to be more reaictive than the 
thioketone (13b) since former when condensed with ylides (i2a--a) 
afforded better yieldS_ of products (14a“D). It vjas also 
interesting to note that the position of substituents in the 
dithiole riruj has great effect in ciarbonyl olefination. Thus 4- 
phenyi - 1,2 - dithiole - 3 -- thione failed to couple with 
phosphor ane intermediates (12a.--D), probabaly due to steric 
hindrance caused by phenyl ring. 

All the 1,2 -- dithiaf ul venes C14a“0> gave 

satisfactory elemental analyses. Melting pc3ints of the products 
(14a-D), prepared by the olefination of ketone (13>a), are very 
close to those prepared by the olefination of thioketone (13b). 
The IR spectra of products (14a--k) showed absorption bands at. 
1605 - 1585 cm"*- (_-^C--C ) and 970 - 958 cm The latter 

absorpt ion bands were associated with out of plane deformations 
of the trydrogen atom attached to carbon carbon double bond In 

case of compounds (141 — o) , the carbonyl sti"etching region was 
not found in the usual rang 1720 -- I62(..v cm , but strong bands 
were found in the range 1620 1520 cm fhe MMR spectra, 

■ in general, e>!hibited olefinic protons in the range of ^6.80 - 

7.40, olefinic protons of dithiole ring in the range of §7.00 
7.45 and aromatic protons at 7.20 -- 8.5o (fable II. .i). 

II. 4 EX PERIMENTAL 

. 1 1 . 4 . 1 (Beneral techni gu es 



Scheme 115 
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Unless otherwise specified here and hereinafter, 
melting point-* cire uncor rected , reported in degrcaes centrigrade 
and determined on a Ballen Kamp apparatus. IR spectra (i<E<r> were 
recorded on a Perkin - Elmer infracard spectrophotometer. The 
NMR spectra were recorded (CDCI3) on a varian A - 60 spectrometer 
using TMb as internal standard- All the products were separated 
cUid purified b/ column chroiriatography using alumina j purity was 
checked by 1 LC for which glass micr'oscope slides coated with 
silica gel G were used • and the spots on these s*lides wer'e 
detected by iodine- 


I I . 4 . 2 Start! no materials 

All the reagents were obtaiined from comer'cial sources 
(BDH, E„ Merck)- The ketone (13a) and thioketone (13b) were 
prepared according to the method reported in the 1 i terature^^"*. 
All the pho'sphonium salts (lla---Q) were prepared by heating 
tri phenyl phosphine with substituted alkyl halides in anhydrous 
benzene at reflux temper atufe. 


1 1 » 4 . 3 Frepar a tipn of substituted phosoh on ium salts 
11,4,3. 1 Preparation of substituted benzvltri thenvlphasphonium 
s alts (11a ~h> 

A mixture of 0.43 mole of substituted benzyl bromide and 
0,5 mole of triphenylphosphine in 50 ml of benzne was refulxed 
and stirred for 8 - 10 hrs. After cooling, the salt was filtered, 
wastied with ether and dried under reducsMl pressure •• ili'- 


|;:)l 'wd».u::i:. 





taillized from chloroform and benzene ti: 


are pr'epared 


1 tri ph<5nylpha3phn.ium bramidei <1 la) 


ii) O™ ni tr obEjnzyl tri phenyl phoH-phoni urn bromide (lib 


(ii i ) m- ni trobenzyl t.r iphenylphosphanium 


(Lit 


BB - 900 » 


•ion i urn br“ orn ids <11 d ) 


(v) p -- chlorobenzyl tr iphenylphasphonium bramidts (lie) s (tu p 


( vi ) p--i odobenz yl tr i phenyl phosphon i um bromi de 


nylphosphanium bromide dig) s aup 


metl 


BO “BIO 


b G n z y 1 1 r i p h e n y 1 p h o s p hi o n i u ns b r o m i d e (11 h ) s m » p 


meithD 


4&C (Lit. m. p 


ubstituted nap ht hvlmethvl tr iphenvl 


I I . 4 . 3 . 2 Preparation of 


phosphonium sal ±&__illlzill- 

0.25 mole of substituted br'ompmethtyl naphthiil ene and O 


mole of tri phenyl phosphi ne in loo ml o 


left 


ooled to room tempareture and 



methyl phen 


iliS 
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compound 


Ar m . p . 

(*^C) 


Viald(!-C) Racry®tn« 

bio. Tf m-tt 

solvent 


Analysis -found/ 
(calcul atsd)y. 


A 


B 


C 


H 





t h i G 1=: e t on e ( 1 3b ) was used 









Table 1 1. 2 s Spectral data of ■5~ohenyI.r:5=JttyLiJMtB=Jut2rAlifaiialBS-JlM=aI 

Compound IR data (KBr) Cm"^ H-NMR (CDCl3> data 

■^C=C ! ! “^C^O 5<ppm) s No. of protong/ Assignment 

1 3 4 5 ^ 


aromaitic 

olefinic 

alef inic 
aromatic 
al ef i n i c 
ol ef i n i c. 
aromatic 

d 1 ef i n i c 
ol st ifiic 
aromatic 
olefinic 
ol e f i m t.; 


1587 


1585 


1 590 


1600 


7 - 20-a . 20 , m 

9 

H 

7 . 1 6 , B 

1 

8 

7.19,b 

1 

H 

7 . 36-7 . 90 , m 

9 

I'l 

7.27,s 

1 

H 

7.34,s 

1 

H 

7. 52-8. 50, m 

9 

H 

7 . 40 , B 

1 

1! 

7 » 44 , 3 

1 

H 


7 - 22-8 . 00 , f(i 


1 .2 (Cantd. ) 
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1 H 

al ef inic 

1 633 

995 -- 
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99B 1662 
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1 H 

oi ef inic 
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1 H 
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CH:.5 


2 «t , s 



7 „ 04 -*"8 « i 3 , \i\ 

9 H 

aromatic 
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1 H 

ol ef inic 


6.93',h 

1 H 

0.1 ef inic 
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3 H 
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STU DIES ON A NEW PH QSPHQ NATE CARBANIQN 


i n - I ABSTRACT 


A new dimethyl 2,7-dichlDrD-9-f luorenylphDsphDnate 


been generated 'in situ' and reacted with a 


cab an ion 


of aromatic aldehydes to give exocyclic Dlefins, 


7“dichloraf luorenes (4a-t) in good yic-alds 


aryl i dene 


7~di chi DrD”9~t 1 uor enyl phosphonat £■ 


di methyl 


) with i sophthaldehyde and terephthal dehyde give 


carbanion < 


ylene (4u) and 1,4-bi 


di chi DrD'-9-f luorenyl i dene) 


ylene <4v) respectively 


7“d i ch 1 Drc3--9--f 1 uor any 1 i dene ) 


of phDsphonate (1) and the resulting 


stuctural axssignmenl; 


product 


antibc'icterial £\ctivity in soil 


in. 2 INTRODUCTION 

The phosphonate carbanion -a Wittig Horner reagent 
is especially valuable because of its enhanced nucl eophl 1 i cl ty 
and good yield of the products. Sometimes these reagents are 


hed in the Indian .1 


been putali 


wor k h a 


B, 1067 (1986) 


•found to react with ketone which have failed to react with 
correspondi ng phosphor ane intermediate- "Wittig r-eagent"- The 
react iori of phosphonate carbanton with carbonyl cDtripounds to form 
olefins offers the most accessible route for the conversion of 
carbonyl compounds into their olefinic system because of its 
specificity and versatile nature for the introduction of double 
bond. The phosphonate carbanions are found to be better 

olefinting agents than the analogous phosphor ane 

intermediates and afford products in better yi el ds. Prompted 
by this and in continuation of studies on the reactivity of 
phosphorus containing carbanions we tiave described here the 

reactivity of a new dimethyl 2, 7-di chlaro-9-f 1 uorenyl phosphonate 
carbanion (2) towards various monD™ and di substi tuted 
benzaldehydeis. 

11 I. 3 RESULTS AND DISCUSSION 

The reaction of tri methyl phosphi te with 2,7- 

o 

dichlorO“9--brQmof luorene at 150C gaves dimethyl 2,7-dichlora”9"- 
f 1 uor enyl phosphonate (IT in 707. yield. Treeitment of 1 with NaH in 
THF or benzene resulted in a exothermic reaction with the 
generation of a pinkish red colouartion indicating the -formatiDn 
of phosphonate carbanion (2). The carbanion (2) could not be 
isolated due to lack stability towards atmoshpher i c components. 
Hertce its structure (2) was evidence on the basis at its 
precursor (1) . The NMR spectral data of t.hE' latter s-liowed a 

3,55 due to 6H of two methoxy groupis. 


characterst ic doublet at 






The? proton rft.tachE.-d to of fluorene r.ing was e;-;hibitE?d 


Cp5) . The doublet of C 


absorbed as multiplet in the 


Libst i tuted 


dichloro 9-- (substituted benzyl i dene) fluorene 


yiEEld 


i mi liar reaction of 


with i sophthal dehyde (3u) and 


terephthal dehyde (3v) 


di chi DrD"-9 


f 1 uc3r en y 1 i d en e ) 


ylene <4u) and l,4“-bis 


di<;:hlaro--9 


f 1 uorenyl i dene) 


The car ban ion 


eacted with acetone (3s) and acetophenone (3t) to afford 


2 , 7""di chi Dro"”9--i sopropyl :l dene f 1 uortine (4s) and 
oC-(nE3thylbenzyli<i€! Jie) fluorene (4t) respectively 


The carbanion (2) was found to be morEj reactive than the 


i n t er rned i a t a 


reacted smooth 1 


with ketone 


unlike the coressponding phosphor ane intE??rmedi ate’-'^h The enhanced 


nuclcaophi 1 icty of (2) was attributed to thea inductive effect of 


(CH 30 )=jP = D group. The phosphonate carbanion (2) was al so found 


tc? be more reactive than dimBthyl”9-f luorenylphosphonate ^ 


t i sjf acta; 


All the fluorenes (4a“V) synthesized gave 


elemental analysis and spectral data. The melting point 


were in 


accordance with those reported in literature 


(4a-v) exhibited characteristic absorption band 


;ind 990 -960 (out-of -pi ane dt?f ormat i on of 


f (4) thf2 olefinic pratans 


In the NMR (CDCl®) 


stem) 


the aromatic proton 


appeasrt; 
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and the aliphatic methyl and methcsMy pratang^' 


95, respectively 


The soil bacterial papal ation was developed using Thornton 


media. The phosphate (1) was tested on the soil bacterial 


iition using di-f-ferent concentrati ons of 


1000 ppm) . The bacterial population was found to decrease 


concentration. The bactericidal activity of (2) waii 


timum at 1000 ppm concentration 


III. 4. EXEIEIBEMmL 


1 1 1 . 4 . 1 St arting Mater ialgL 


All the regents were obtained -from cornmer 


E. Merck). Triphenylphosphi tes v-4ere purchased 


sources iBDH 


2,7-dichlDrDf luorene was prepar 


51 BCD laboratory 


f luoi^'ene accordiiig to the 


olution contain; 


in CHCl 


7 -■ d i c h 1 or of 1 uor en e 


procedure cited in literature 


using benzoyl per ox i de 


,q 1 ved 


generator. Melting points were determined on 


t r a w e r e r" o c o r 


apparatus and are uncorrected. The IR < 
PerJcin Elmer infracord spectrophotometer 


a (CDCia) 


pectrometer using 


were recorded on a Varian 


col umm 


The compounds were pur if 


standard 


natural alumina. Purity was 


chrom 







OF CO 
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in. 4.2 Prg-Bi 

phQsphonate - ill. 


•di chi or 0-9-- f Iwv cjTgJlzL: 


9 --brofflQ- 2 , 7" 


=.Dlution of tri methyl phosphite (50 mmole) c.\nd 50 mmole of 
2,7- dichlorof luerene was heated in an ail bath under 


nitrogen atmoshphere at 15o“c for 16--18 hrs. . Methyl bromide 
produced in the reaction was distilled off in vaccuo and the 


e-si due extracted twice with ether 


The ethereal layer on 


evaporation gave pink a compound which on recrystall iHation from 
n -hexane? afforded pink crystals of ■ (1) , yield- F3o7., m. p. 


C 

30 C. 


Anal, data found ; C, 52.57. ;H, 3.B7. . Calcd. for Ha3 0^ PCI 


C, 52.57. ; H, 3,87. 


IR spectrum (KBr) 5 1315 cm (-5P=D) , 1035 cm •* (-QP-O-C) 


NMR spectrum 


(CDCla) ! 3.58 (d, 6H, 2x QCHa) , 4.60 (d, IH, Cv 


I ^ U p —M 


=20 H and 7.2B -B.40 ( m, 6H, Ar-H) 


in. 3 Rp^rtlnns Of dUseUiyl 

nh n.nhr,n.l-e r.rbanlon g - pa 

ketones (3s. t) ' 

To a stirred suspension of dimethyl 2,7-dlchlDro-9- 
fluorenylphasphanate carbanion <21. generated from dimethyl 2,7- 

diohloro-B-fluorenylphosphonate (1) Ommole) and sodium hydride 
(5 mmole) in THF (SO ml.), mas added In an inert atmosphere 

• r aldehyde (5 mmole) and the 

(ni tro^h} an appropriate aromaiiL aiaen/ue 

1 .1- mo “r for 4-10 hrs., then cooled to room 
mixture stirred at lOO u ror 


t. b:u\\:i er tu 1. i.ir e an d ex c e (*M- 


of cold waii’i’ aiJiU-d Vi- i>. khe 
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precipitated solid mass was extracted with ether- The ethereal 
layer was dried (anhydrous sodium sulphate) and solvent removed 
ufidci" i educed pressure to give a solid mass whtich on caluran 

chr omatogr aphy afforded 4. it v-^as recryst a'i 1 i zed from an 
appropriate solvent (Table 


1 1 1 . 4 . 4 Reaction of d imethyl 2 .7~di chi DrD-9-f 1 uorenvl - 

Bllosp.hgn.at.g c.arbaLnJLgi]L___i2 witlT isopht haldehvde i3s) and 

tere o hthal dehvde (3t) 

A mixture of 1 (B mmole), sodium hydride (B mmole) and (3 b) 
or (3t) (4 mmole) in benzene (100 ml) was refluxed under" nitrogen 

atmosphere for 12-14 hrs. The precipitate containing sodium 
hydride and unreacted phosphonate was removed and the f literate 
was concesntrated on a steam bath under reduced pressure. The 
residue was chromatographed and the first fr'action eluted with 
benzene- pet. ether (1 ;2) gave 9-"(3- ad, dehydobenzyl i dene) - 2,7- 
dichlorof luorene (4q) or* 9- (4-aldehydobanzyl idene) - 2,7- 

di chi orof 1 uor ene (4r) in 22-30')!. yield. The second fraction eluted 
with benzene cif forded 1,3— bis (2,7— dichlor'o— 9-f 1 uoreny 1 i dene) 
•xylene (4u) or 1,4- bis (2, 7-di chi oro — 9-f 1 uor enyl i dene) xylene 
(4'v) in 507. atnd 557 yields respectively- 
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Tabl e 1 1 1 . 1 


J5flBfig£lti_gs_Df — ^iOLl.i..de De~2 , 7-d i c hi or of 1 uorenes 

— L»-3_fe.i.s — (2..j^2dic:„bLl.. QrQ-9"f 1 u ar e nvl idane) xvlene 

■MiLL— i — L2a2!rAlciil.Dr Dr9--f l uoren y l i dent?) x vl en e 
{4v) . 


Compd , 


yield Rscryst. m.p.(‘^C) Analysis found/ 

<•/.) solvent (lit.m.p.) (cal r.d. ) (7.) 

Co) 



2 

3 

4 

5 

6 

7 

B 

a 

H 


65 

Ac OH 

92—93 

74 . 2 

3 . 7 






(94-0.^ 2 

(74.3) 

(3.7) 

b 

H 

2-CH3C.=.H^ 

90 

CHCi3 

1 40-42 

74.7 

3. 1 






(142-43)/==* 

(74.8) 

(3.2) 

c: 

Id 

■«« “ ” Lt H 3 C H 4!|. 

67 

CidCl3 

95-97 

74.7 

'7*,J ^ 






(96-97) 

(74. B) 

(3. 2) 

d 

id 

4-CH3C^.H^. 

70 

EtOld 

1 45-47 

74.8 

3.1 






(148) 

(74.8) 

(3-2) 

s 

H 


50 

ACOH 

155-57 

67. 1 

3.0 






(159-60) 

(67.4) 

(3,1) 

f 

Id 


60 

EtOH 

130-32 

67.2 

3 . 0 






( 134 -■■•35) = 

(67. 1 ) 

(3. 1 ) 

g 

H 

4-ClC^Jd.» 

70 

Eton 

707-03 

67 „ 2 

3.1 


(204--05)^= (67.1) (3.1) 
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Tabl e 111.2 gBg£ijial__dit B _ pf 7~arYlX d[ejlg--2 , 7-di chi or o-f 1 uprenes (4a~t > p 

1 yor enyl i dene ) xy le ne (4 u) and 

Pbl fillSrgriiiJiPr envl i dene) x y 1 ene i4v) 


Compd , 


IR(KBr) data (Cm“^> 


H-NMR (CDCl3> data 


^C=C ipC-H 


5ppm No. of protons Assignment 


A a 
b 


1 

1605 


960 

964 


2.35,s 


1600 


966 


7. 25-8. 30, m 
2.32,s 


7.20-3.35,® 


1 60 : 


970 


2.42 

7.28-8,35,® 


3 !A 
11 H 
3 !■■< 
11 H 
3 H 

1 1 M 


<>% 

Ar omat i c+ol ef 1 n i c 
rw-. 


Ar omat. i c+a 1 ef i n i c 
CH 3 

A r o m a t i c +■ o 1 e f i n i c 


E? 

f 

9 

h 

k 

1 


(B 


1 608 
1595 
1599 
1615 
1590 
1593 
1618 


966 

965 

969 

960 

955 

962 

958 


3.95,b 
7- 30-8.30,1® 


3 H 
11 H 


DCH-.^ 

Aramat i c+o.l ef i n i c 
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1 

2 

3 

4 

5 

6 

4 n 

1620 

978 

5,95,s 

2 H 

0a^--H,sa: 




6. 85-8. 25, m 

10 H 

Aromsttic+olef inic 

D 

1610 

9B0 

- 



p 

1615 

975 



-- 

S 

1610 

978 

2.05,s 

6 H 

(C^^.=0 




7- 25-8. 35, m 

6 H 

Aromat i c+ol ef i ni c 

t 

1618 

985 

2.30,s 

3 H 

-CHa; 




7. 30-8. 30, Vn 

11 H 

Aromati c+ol ef i ni c 

u 

1605 

975 

_ 

- 

- 

V 

1615 

980 











S) 

-stretching 

vibration 

of C=C 5 ^ 

p-out of plan 

le deformation of H 


attached e>;ocyclic C=C ; b =sinqlBt, ra multiplet 
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EFf ECT_ OF BULICV' ^E_ OF CARBONYL SYSTEMS DM tuct bETA INE 

DECQI1PQSJ ARSQRANE IIMTERME P T ( ARSON I UM 

YUl). 

IV. i. 6iSlRA)CI 

Synthesis of olefins by the i nter ac: t i on of benzyl 
i denetr i phenyl arsaranes wi th 9--anthral dehyde and 2 , 7 -c| i chi or d -- 9- 
flUDrenone using benzen-sodamide, chi or of or m-- sod. i um hydride sind 

mc-’thanal - sndi urn methavside as solvent base pairs have been 

studied. In all the cases olefins are formed eKtrlusively with 
good yield. Change in the solvents and bases has no effect on the 
course of betaine dBComposition formed by the ncicl e^oplni 1 i c attack 
of ylids on carbonyl systems. 


IV .2 iNTRQBycjlPH 

The behaviour of arsorane i ntermedi ates- with caxrbonyl 

compounds in unlike phosphor ane intermediates which have been 

proved to be the exclusive carbonyl olefinaxting reagents 
regardless of the nature of substituents present on them. The 
reaction of arsorane intermediate with carbonyl compounds is not 
very elective and cannot be characterised as the carbonyl 

, re^rtion (Wittig RE?actiDn> ^ . BasE-d on the 

olefination reciCXiPH 

• •% far v ar”aar“anQ 1 at eu a|::)pear , t.o 

Irifarmation avail.aUie ku tui,, . , i i 




hald a position* intormpaHi v-r-4-. ■ x.*. ^ - 

1 t^rmoaiatc between the phos-pliarane? and 

sulfurane intermediates, in course of their reaction with carbonyl 

compounds. All the three types o-f intermedi c-ites (ylids) initially 

react indentically with carbonyl compounds to form a four 

meiTibered cyclic transition betaine (I sr-c) . The decornposi ti on of 

betaine (I a~c) , which is dependent on the affinity of a 

partit.ular heteroatom towards oxygen atom, dictates the exacrt 

course of reaction. Thus phosphonium betaine (la) follows path 

(a) involving the transfer of oxygen to the phosphorus: because of 

the ability of latter to act as powerful oxygen scavanger , to 

give olefins and phosphine oxide. Dn the DthE?r hand , sul f oni um 

betaine (Ib) fallows path (b) involving displacement by the 

otyanion on the carbon carrying sulfonium group, to afford 

epoxide exclusively ® (Scheme IV- 1). 

Interestingly, the arsonium betaine (I c) can follow either path 
(a) or (b) or b<sth depanding on the nciture of substituents present 


on t h e y 1 i d i t: c ar b an i on . 


For example, a=.tabi 1 i ced arsorane 


i ntermedi atG?s on their reaction with carbonyl compounds give 


olefins exclusively 


while epoxides are the exclusive product? 


of the reaction betv^een non-Jitabi 1 i h ed arsorane^ intermediates and 


c ar bony 1 compound; 


But since long time, there have been 


controversy regarding the exact course of reaction between 
semi st ab i 1 i z ed arsorane intermediates and carbonyl compounds 

olefins or epoxide or botti ift i.hE^ sarne ( eachion 


mixture. Johnson and Martin 


were first to carry out the 


reaction of two semi stabi 1 i zed arsorane intermediates- 










benzyl idenetriphenylarsarane (IIa> and p-nitrobenzylidenetri 
pnenyl ar sorane (II ta> with benzaldehyde (llc,d) to give an 

equimolar amount of p-nitrostilbene (2) and p-nitrosti Ibeneoxide 


(3) (Scheme IV. 2) Subsequent to this report, Nesmeyanov et al . 


have, on the basis of their findings of the reaction between 
intermediate (II b) and benzaldehyde (11 d> , endorsed the same 


view as was given previously by Johnson 


et al'^, thus 


clearly establishing the dual character of semi stabi 1 i zed 


ar sorane 


intermediates. Trippett et at . have, for the 


f r i st 


time, succeded in estab^^lishing the factors which control the 


decompiosi t i on of the betaine, formed during the reaction between 


semi stabi 1 i zed arsorane intermediate and carbonyl compounds and 


hawe reported that the nature of substituent present on the 


benzyl ic portion of intermediate carbanion dictates the exact 


c our se 


reaction 


Thus 


substituted 


benzyl idenetri phenyl arsorane with p-substi tuted benzaldehyde to 


give olefins when benzylic p-substi tuent is strongly electron 


attraicting, otherwise epoxides are formed and in no case, olefins 


and epoxide both are obtained, in contrast to the earlier 


obser vat ions of Johnson**’ and Nesmeyanov" 


addition to the structural factors discussed 


above ,Tewari 


et al.’^“ have recently investigated that tlie 


clBComposltion Df betaine InteroiBdi ate ie also markedly infU.Bni:Bd 


by the nature n-f solvent and base used in the reaotion between 


serrd st. a\b i 1 i ©ci ar s>Dr 


i ntermedi at es and caxrbDfiyl conipDundi:» 


Thus.benzylldenetrlphenylarsorane (III a) and p-ohlorobenzylidene 



r : ■ ' ' ■ ■ i ■ > ! M:i {({iifilitllilffiTliii Mil" k . , 


■ 


I- 
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SCHEME IV-1 


olefin -t-ZO 


epoxide + Z 


la. Z = Ph 3 P ; Ib. Z=Ph25 
l£, Z =Ph 3 As 




tr i piienyl ar sor arte (III b) though carry electron donating group, 
when generated by the treatment of sodium hydride on their salt 
in bencene and reacted with substituted be?nzalc:lehyde give olefins 
(4) eKclusively, When the intermediates (III a,b) are generated 
from their correspondi ng salts using sodium ethoKide? in ethanol 
and reacted with substituted benzaldehyde , epo>!ides (5) are found 
to be the exclusive products (Scheme IV. 3). 

As a consequence of the above studies it was considered to 
be of great intreast to investigate the reactivity of a wide 
variety of semi stabi I i zed arsorane intermediates carrying 
electron donating as well as electron withdrawing subs-ti tuents 
(2 a-i ) towards the aldehyde (9“anthral dehyde) and ketone <2,7~ 
di chi DrD~9-f 1 uor enone) of bulky size in three different solvents 
and ylid- generating bases with a view to study the exact course 
of reaction as well as the effect of bulky size of carbonyl 
compaunds and the vari<3ty of sol visn t-base pairs, in the 
decomposition of betaine (IV) and stereochemical nature of the 
resulting products. 

IV. 3. RESULTS AND DISCUSSION 

Quternization of triphenylarsine with substituted 
benz y 1 br omi des in benzene at reflux temper at uf e g-ctve substituted 
benzyl triphenyl arsonium bromides (1 a"“i ) which on tr eatment with 
sodamide in benzene (Procedure A), or sodium hydride in 
chloroforfii (Procedure EO , or sodium methoxide in niethanul 
(Procedure C) developed intense colouration due to the formation 



C 2 H 50 Na/ 
C 2H5OH 


HaH /Cf^H 


HO/Cr.H 


ArCH 0 /C 2 H 50 H 


Ph 3 As = 0 





D-f arsoranB intermEdiates, substituted beru-yl i denetri phenyl - 155 

arsorane <12 a-i ) . These arsorane intermediate were? , not i sol able 


due to the lack of stability under atmospheric conditi 


ons, hS'hc^ 


their generation and reactions were carried out 


'in situ'. The 


arsorane i ntermedi ates (12 a-i ) .generated from thei 


sal ts 


(_la--i) in benzene with sodamide. 


on reaction with 9- 


anthr al adehyde <8) and 2,7-dic.hl’Dro— 9— f 1 uorenone (9) gave trans 


•1 - (subst i tuted phenyl ) -2- <9-anthryl ) ethylenes <3a-i) and 2,7 


dir.;hloro-9-substituted benzyl idenefluorenes (4a- i) respectively 


in 40—70 Z yields (Scheme IV. 5). Same products (3 a-i) and 


<4a— i ) were obtained in 45-90 ’/. yields when procedure B and C was 


employed instead of sodamide in benzene. 


Thus ylid intermediates (2b d) having electron 


attracting substituents with carbonyl system (8 S< 9) favour the 


formation of olefins £ (3b“d) ?< (4b-d) 3 exclusively in a manner 


analogous to phosphorane intermediates- The exclusive formation 


of olefins £ (3b-d) (4b“d) 3 by the ylid intermediates (2b-d) 


and non-avai iabity of epoxides are in accord with the 


observations of Trippett et al."*^. However the reaction of ylid 


i nter (ned i ate (2e — i ) having electron donating subsLi Lueiits witli 


carbonyl compounds (8 ?•< 9) to form olefins £ (cse—i) (4 e^— i) 3 

instead of the expected epoxide wcss contrary to the observaticsns 


reported eairlier Recently Tewari et al . have reported that the 
ylid intermediates with electron donating substituents gave 


olefins and epoxides in ethanol and benzene, respectively. In the 


present studies the react! on of yl id i ntermedi ates C2a-i ) with 
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bLilky carbonyl systems (8 9) in three different 

exclusively the olefins in all the cases . Thi 


solvents gave 
may pfbb ab 1 y b e 


due to the bulky size of carbonyl compounds which facilitates the 
dBCompoEition of betaine (IV) to give olefins only . 

The exclusive formation of olefins and non- 
availability of epoxides from these yl i d intermediates (2 a-i) 
are in accord with the behaviour analogus to phosphorane 
interinediatE^=^~^»and also consistent with the observations of 
Trippett et al.'^ 

The mechanism and stereochemistry reported for stabilised 
and non— stabilized arsorane intermediates „ lo— were 



analogus to that of phosphorane intermediates. The ylid 
carbanions (2 a--i > attack on the carbonyl group to give a cyclic 
betaine having either threo~<7) or erythro-(&) configuration. The 
threo -(7) auid e^hro- (6) beta! ns on decomposition gave trans- 
and cis- olefins, respective! (Scheme IV. 4). The threo 
bet ai ne ( 7 > whii::h is more stable, thermodynamically than erythro 
-(6) is expected to dominate . Hence trans- olefins are formed as 
major products . The dominance of threo-bet ai ne (7) maiy be due to 
bulky size of aldehyde (8) and ketone (9) and groups present on 
the ylid cartaanion (2a--i) which vjere not eclipsed. The cis- 
olefins are not formed probably due to non stability of erythro- 
bc?tain&(6), since there would be the interaction between 
anthracene or fluorenone ring of carbonyl compiounds (3 9) and 

sryl group of ylid intermediates (2 a-i) . The erythro-betai ne 
(&) being unstable undergoes conversion into threo- betai ne (7) 
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vis t.hB forniatiDD of carbonyl compound and ylid i nt or mediate as 
shown in scheme IV. 4. 

All the s-ubst i t uated ethyl enes <3a— i> and fluorenes (4a— i ) 
listed in lable (IV* 1) gave sat is-f actary elementiil analysis and 
their melting points were very close to those reported in 
literature. The IR spectra of trans- ethylenes (3a-i ) 
showed absorption hand at 1615-1595 crn""^ (S)C=C) and 965-940 
cm"*-. The latter absorption bands are associated with out of plane 
deformation of hydrogen attached to carbon-carbon double bonds. 
The MMR spectra in general exhibited olefinic protons in the 
range? ^6.27-7.13 and aromatic protons at ^ 6.50-8.40. The IR 
spectra of fluorene derivatives (4a-i) showed two bands in the 
range 1600-1585 cm"*- (-^8=0 and 970 -950 cm"*. The NMR spectra 

of fluorent'j derivatives exhibited exocyclic olefin in range 

^7.00-7.15 and aromatic multiplet at 7.15-7.95. 

All the reactions were carried out under the atmosphere of 
nitrogen . All the products were- purified by column 
chromatography over neutral alumina and their purity was checked 
by thin layer chromatography. 

IV. 4 E XPERIMENTAL 

IV. 4.1. Bter.tiji.g_Jlater:djiiB 

All the reagent© were obtained from commercial sDurces 
(BDH, E. Merck and SISCQ etc.). Starting materials w£?re prepared 
according to the procedure cited in literature. m 1 1 the 
unsubstituted and substituted benzyl bromides were prepared fay 



Scheme IV -4 


R-CH=0 + 



X 

J&J 

R 




Er ythro (6 ) 


Ph3As=CH-R 



X 


-Ph 3 AsO 

/H 


Ph3AsO 
R. 


H 


/ 




H 




cis-clefin 


Trans-olefin 








the broffli nat. i on of toluene and substituted toluenes respecti vel y , 
in carbon tetrachloride with N-broniosuccinimi de in presence of 


benzoyl peroi; i de , by refluxing the mixture for 5"7 hrs. . After 
refluxing, the remaining carbon tetrachloride was distilled off 
and reiTiaining solid mass was washed with benzene, dried and 
r e c r y s t alii e d . 

I V . 4 . 2 Preparation of substituted benzvltriphenyl arsDn lugi 
bromide <la -i 1 

Pill the arson! urn salts (la—i) were prepared per 

procedure reported in 1 i terature. For the preparation 

of arsonium salts (la--i>, a solution of tri phenyl arsi ne (50 
mmole) and unsubstituted or substituted benzyl bromide (50 mmole) 
in 50 ml. of benzene was allowed to reflux on water bath for 4-6 
hrs. A solid mass was precipitated which was filtered, dried and 
recrystallized twice from suitabl e' sol vents to give white shining 
crystals of unsubstituted and substituted taenzyltriphenylarsonium 
bromides (la--i>. 


I V . 4 . 3 Ge neral DrocedMr _^ori-af:mimtim--Pf-Jal^^^ 
!!< (4 a- i) 

IV. 4, 3.1 Emeidiitg-i!. 


Td the stirred solLition of ylid intermediate (2a-il, 
generated from their ealte (Ia- 1 > (4 mmole) with .odamide (S 

■ (ion ml), was added dr op vase a 

mmole) in anhy'drous uenitenB (l.. • i 

, , rrimnound (S & 9) <4 mmole) in btanzene 

solution of the carbonyl compouno 



172 



(20 ml . > + 01 "- 30 minutes. The reaction mixture was 


room temperature for 6-8 hrs. The mixture wa 


c o o 1 ed iin d the 


residue containing tri phenyl oxi de and unreacted sodamide was 


•filtered. The f literate was concentrated an a steam bath under 


reduced pressure to give solid mass which was chrorns^togr aphed 


ether <40-600- benzene (1:4) as eluent to give the 


using 


desired products. These products were recryst al 1 i zed from 


appropriate solvent listed in Table IV. 1 


To a mixture o-f salts (1 a-i) (4mmole) and sodium 


hydride (Smrnole) in chloroform (100 ml.) was added with 


a solution of aldehyde (8) or ketonelV) in chloroform (20 ml.) 


The reaction mixture was stirred at the room temperature for 


and then cooled and removed the e 


•olventu The residue was filtered off and chi' omatogr ctphed as 


above to get the olefins 


(4 mmole) 


To a solution of ylid intermediate (2a-i ) 


generated from their salt (la-i), with sodium methoxide(5 
mmole) in dry methanol (150 ml . ) j was added aldehyde (E>) or 
ketone (9) (4 mmole) and the reaction- mixture stirred at room 


The precipitate, thu 


washed, dried and then subjected to chromatography 


as in procedure Pi 
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-<9rantbryn -ethylene 
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^..&yb.i:tixtj5Lted f l uor en e® 

(4a*^i ) 
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Y Route 

yield m.p. (^C) 

Recryst. Analysis 
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Li t . m. p.^ 
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(cald.) 7. 
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.3a 

H 

A 

60 

128-29 

EtOH 

94 . 25 

5.75 



B 

65 

127-28 

EtQH 

94 . 20 

5. 73 



r 

“ycTj 

1 30- 1 3 1 

Eton 

94 . 26 

5.74 





(130-32) >■■■ 

:s* 

(95.28) 

(5„72) 

b 

2 -NO:;. 

- A 

70 

100-02 

Ac OH 

81.21 

4 „ 60 



B 

72 

98-99 

Ac OH 

81.20 

4.62 



C 

SO 

101-04 

AcQH 

81.24 

4 . 64 





(100-01 ) 

(81.23) 

(4. 62) 

c 

3“N0.:s 

A 

65 

162-63 

Eton 

81.24 

4.64 



B 

70 

164-65 

EtOH 

81.22 

4 . 6>6 



C 

82 

161-62 

Eton 

81.20 

4. 63 





(160-62) 

K 

<81 . 23) 

(4. 62) 


n 60 - 62 ) 


<81 
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Ac OH 83.9 
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T^b 1 © I V M 1 ^Contba ) 


Ac OH 


crcT 

JjD 



siis.~i.n-<s ubst.i tutedphenv l ) "2" <9--anthrvl ) 


etbyleri^.iS. ar i) an d 9-arvU dene-2.7- d i substi tut ad 


H""NHR<CDC13) data 


Compd 


IR (KBr) data Cm 


^<ppm) 


No- of protons Assignment 
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Table IV. 2 


liy fast. i t ut ed p h en V 1 ) 




di substituted 


Compd 


H”NMR<CDC13) data 


No. of protons 


Assignment 


aromatic 


' {:i 't ^-il- V ' 
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(Contd . ) 


ZiK' f'Mn 


d1 ef i ni c 


ole-f inic 


1 600 


aromatic 


aromatic 


ole-f inic 


mul t i pi B 


treching vibration 


doubl et 


dsf ormati on 




GHeEIiB_v 


IBIPH-ENYL^SQrjiyjlJif^^ “UNSATURATED KETONES ; S yivfXHE:5J.g 

P£-.M3!yE_MW-Jutlr^ NA PHTHALENES AMD 1 ^ 3. 7--TR I SUBSTITU- 

TED NAPHTHALENES * 

V. 1 ABSTRACT 

Benzyl tri phenyl arsoni urn bromide and 4“ni tr otaenzyl - 
tr i phenyl arsoni um bromide have been prepared by the interaction 
o-f benzyl bromide and 4-ni trobenzyl bromide with tri phenyl arsine 
in anhydrous benzene at reflux temperature, A series of new 1 ,3— 
di aryl naphthalenes and 1 ,3--di aryl -y-ni tronaphthal enes- are formed 
in quantitative yields when benzyl triphenylarsonium bromide and 
4--ni tro benzyl tri phenyl arsonium bromide react with a wide range 
of substituted benzyl ideneacetophenor'jes in glacial acetic acid, 
in presence of anhydrous zinc chloride and sodium acetate as 
cyclization agents. The structures of new 1 ,3-diarylnaphthaleries 
and 1 , 3“di aryl --7-ni tronaphthal enes have been established by 

elemental analysis and MMR spectrail data. 


* Apart of the work has been published in Indian J. Chem. 24 B 
312 (19B6) , 
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V.2 INTRODUCTION 


From the literature it has been clear that the 


van DUE 


sythesises o-f naphthalenes deri vai.ti ves were postulated from time 
to time. The yield, of naphthalenes derivatives from these 
sythesi av:;was poor because these synthesis involves several steps. 
Houseet al . *• »=fi"irst synthesized 1 ,B-di phenylnaphthal ene (3). He 

ft^st synthesized an alcohol (2) by the interaction of 8-phenyl -A 
Qctal-l-one (1) phenylmagnesium bromide, which on dehydrogenation 
followed by dehydration with 2 , 3 -di chi oro-S, &-di cyanobenzogui none 
in boiling benzene formed the desired product (3) (Scheme V.l). 
In this process the yield of the product was poor, because this 
process involved several steps to form the final product. These 
mc\ny steps have decreases the yield of the final product. 

In the subsequent years, another attemptss were made to 
get good yield of the final product. Hence an attractive route 
for the synthesis of substituted naptithalenes has been 

de'veloped.^ Thus starting ^vwil , ^ , 5 ? ^ 1 1d—hexaiiydro" 1 ,4 diOAU o 
phenyl naphthalene (4), 1 ,B-di phenyl nsiphthal ene (9) was 

Eiynthesizedu This process involved Eieveral steps as reduction of 
4(5) , thioketal formation (6) , ethanol i thi ol desui fur i sat ion with 
raney nickel (7), subsquent treatment of 7 with phenyl lithium to 

give 1- (trans) "hydroxy-ci B-syn-i ,8-“diphenyl decal ine (B) which on 

dehydrogenation with Pd/c (30"/.) yielded final product (9) (bcheme 


V.2) 

The above route also involves many steps which reduce the 
yield of final product. Hence later Krohnke et al.-,Tewari et al- 




l;S t'S 

iiliiliiBiW 


















reported a convenient and -facial route which involves single step 
and gives guantitative yield of the product. The above 
scienctists have synthesised 1 ,3--diphenyl naphthal ene il2) by the 
interaction o-f bensalacetophenone (11) in presence of anhydrous 
zinc chloride (Scheme V.3). The super i or ty of this method aver 
af oremcsnt i onod methods that it involved singlt;;- step and gave 
better yield of desired product. Further more, this reaction 


allows selective introduction of substituents at 1 and 


positions of the naphthalenes nucleus. However, only a fe 


reactions, adopting this procedure have been reported and 


detailed experimental conditions have not been described, 


Prompted from this survey it seemed to be great interest! to 


explore the domain of applicability of this new route. 


Recently Gupta et al.have reported the aza ring closure 


reaction of asomethine intermediates leading to the formation of 


pyridine nucleus Azomethine intermediates were utilized in the 


synthesis of a wide variety of acyclic"''-® cyclic^ and 


heterocycl ic: system’ 


In the present chapter we have reported 


new carbocyclic reaction of azomethine intermediates involving 


the condensation of benzyl triphenyl arsonium bromide and 4-rritro 


benzyl tri phenyl arsoni urn bromide with various substituted 

benzyl ideneacetophenones in a mixture glacial acetic acid and 


sodium acetate using anhydrous zinc chloride as cycl i zati on 


.gent, with a view to investigate the applicability of this route 


in the synthesis of a wide range of naphthalene derivatives. 






..t-., ... ' ..'.ii..,. 



Scheme V- 1 


HSCH2CH2SH 
BFo/ Ether 





V.4„ 

BucAtBrni 2 at.i on of tri ohvi arei ni= -a.!- 

i-ripnyi arbine V4ith benzyl 

bromide (.1.3a) aiiH t. . l 

^ ^ obenzyl brortiidp* ( i ’"tt-i \ 4 1 

y* uroHUUB (lj.b) .In anhydrous 

benzene at reflux temperature r,-,v ^ 

amperature gave benzyl triphenyl areoni urn 

bromide (j4a) anH a ^^ 4 + l 

.) and 4-nH.robBnzyltriphanyIarsoniun. bromide il 4 b) 

r t i vel y (SchE^fiiE? V«4). 

The structure of benzyltriphenylarsonium bromide (14a) and 4- 
nitrcrbensyitriphenylarsDniufn:brD;midB{l4b) was confirmed on the 
basis of IR and NMF( spectral data as reported in 1 i terature. 

The reaction of benzyltriphenylarsonium bromide (i 4 a) and 4 - 
nitrobenzyltripbenylarsonium bromide n 4 b) were carried out with 
a Wide range of substituted benzyl ideneacetophenones in a mixture 
Of sodium acetate and glacial acetic acid containing anhydrous 
:^^inc chloride under reflux temperature to afford i , 3 ~di aryl - 
F hl.hal£..nt.fc (ly.a -j) and 1 , 3--di aryl --7“ni tronaphthal enes C18a-g) 
respectively in 50-707. yi el ds (Tabl e V. 1 ) . It was, however 
observed that the yield of resulting naphthalenes were dependent 
upon the nature of substi tutents attached to arsonium salts as 

urtsaturated FcBtones. The reactivity of salt 
< i 4b ) was 1 ower than (14a) because of - 1 ef f ec t of No:^ gr oup 
wh.it..Fi stabilized the carbanion formation . Hence, salt (14b) 

•AF.orUed lower yield of naphthalenes derivatives than salt ( 14 a). 

f cachioii Lisems to proceed via the intermediacy of a 
betaine type of derivatives (16) which is formed by the 
nucleophilic attack of ylid carbon (15a~b) presumabely generated 
in Bitu' by dehydrogenatlDn of salt (13a-b), on the ft -carbon of 





fi€flux 


13Ca-b) 

13 a & 14 a^x = H 


Scheme V-5 


PhaAs 


15 (a-b) 


Ph3A>S 


Reflux 


17 (a-j ) 

18 (a-g) 




p<^unsaturated ketone. Betainf= ma^ /u 

etaine (16), then undergoes cycli^ation in 

agant to afford naphthalena darivativaa (,7a-j, s, (18 a-g > 
(Scheme V. 5) 

, wv htainptri Hm -i-i-*" 

tsutaitiea by this process were 

crystalline solidc; nci.-iii., , , , 

Ollda uauallp soluble m chloroform, banzana and 

8CBlr. DriE*. Th& Btruc::t*ur » r-.4: i 'i. 

'(ructura of 1 ,o-di aryl naphthalenes <17a-j) and 1,3- 
di ary 1 -7~ni tronaphthalenes = ., . 

naiene,. <18f.~g) were established on the basis 
of elemental analysia. IR and NMR spectral data. flu these 
compounds are ne« and gave satisfactory alamantal analysis. All 

physical and spectral data have been shonn in Table V. 1 8, 2. The 

IR epectra of these naphthalenes in general, exhibited a double 
absorption band around 1600 Cm - „hich „as assigned to the 

stretching vibrations of carbon-carbon double bond. The strong 

bonds in region 950-970 Cm- were diagnostic of absorption of 
polynuclear aromatics (out of plane deformation of hydrogen 
attached to carbon-carbon double bond). The NMR spectra of 
compound. In general exhibited aromatic multipiet in range ^6. 30- 

8.40. The nitro group of the products showed a strong symmetrical 
stretching band at 1350-1330 Cm"-'-. 


'^-4. gxeERiMEMiaL 

starting Hateriaia 

All the reagent v-jere obtained -from CDinmerci al 
sources i.e. BDH,S. Merck etc.. The starting materials were 
prepared acccsrding to references cited. 


Thus 4--ni tr Dbenzyl 









TMS 






NMR SPECTRUM OF COMPOUND (183) 




(•/.) 3DNViil 



bromide 


prepared by tbe direct brominatian of 4--nitrQluene 


at elevated temperature 


i mi 1 arl y 'benzyl bromide was prepared 


The substituted benzyl i deneacetophenones, benzyl i dene 
2"ar..et oriaph Lhenes and benzyl idene 2"acetothi ophenea wcsre prepartad 
by a general procedure as cits'ed in Li teraturE/* ■ The 


methyl ketone 


with equimolar quantitie 


of aromatic 


sldehyde 


wi th 


af f ord 


ubstituted benzyl ideneacetophenones 


The resulting 


unsaturated ketone 


tall i zed from 


was 


ethanol by benzene-petroleum ether <60-~8CnC) in 40"-a0 7, 


arsonium bromide (14 a) 


olution of triphenyl arsine (50 mmole) and benzyl 


bromide ( 


T> mmolt?) in 50 ml. of anhydrous benzene was 


olid mass pr ec i p i t a t ed wh i c:h 


reflui'! on a water bath -for 4 hr 


dried and recrystallized twice •from chloroform and 


f i 1 tere?d 


benz£?ne to give white shining crystal 


on i utiTi 


bromide in It 


V . 4 . 3 . Pr e paration of 4"nitrQben2vl triphen vlarSQnAijffl_bi2omi...de 


(.14b) 


A miKture containing 50 mmole of 4 nitrotMsnzyl bromidE 


and 50 mmole of tri phenyl arsine in 50 ml 


'izene 


wai: 


water bath for 6“8 hr 


added to precipitate 


evaporated and petroleum ether 




twice w 


neutral j 
2) as 
sui tabl ( 
( 17a-j) 
)n are 1 
::a are c.i 









of glacial acetic acid follDwed by the addition of ixinc. chloride 
(1 g.) and 3 mmole of --unsaturated ketone., The mixture was 

etirred at 2.00 C for 6—8 hrs. iir»Ht=.K- ,u j ■ -r, 

1 unuer nitrogen atmosphere. The 

resulting solution was allowed to stand overnight at the room 


Ice cold water (30 ml.) 


temperature 


was then aidded 


precipitate a solid mass. The precipitated solid, so obtained, 
was filtered off, dried and chroiTiatographed over netural aluiTiina 


with chloroform fraction 


which on recrystal 1 ization from an 


appropriate solvent gave a fine crystalline solid due to 


formation of 1 


d i ary 1 "7-ni tronaphthal enes ( 1 4a-g ) 


All the naphthal eries derivatives (17a-j> and (^IBa-g) were 


prepared using the same general procedure - Their physical and 


spectral constants are listed in Table V.l. and Table V 


respectively 
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ab 1 e V . i £ al„EE QB ar ties of 1 


diarvl na phthalenes ( 17a--j) a nd 


IjiSrll ar-Yl -Z-rDiJi ronaphthal enes ( 1 Ba~q ) 


analysis 


found/ 


(calcd. )iy-) 


Q C-' 
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I (Contd. ) 


trol sum ether 




di arylnaphthalenas a\nd 


diarvl-7~nitronaphthaIenes (ISa-q) 


NMR(CDCl3) data 


IR data <KBr) cm 


Assignment 


protons 
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996 


6 u 69""8 f 30 y ffi 


.14 H 


Ar-H 




3 . 00 5 s 

6 H 

--M( 883 ) 1:2 

1538 

988. 

-- 


, ^ .... ■■ 

1592 

990 

6.85™B.28,ffi 

14 H 

Pir-H 



3..85,s 

3 l-'i 

8883 

1698 

992 

. 

, .... 


1590 

986 

6. 75--B. 15, m 

13 H 

Ar--H 



6 » 05 , s 

2 H 

QaCHa 

1 600 

995 

6. .80-8. 20, m 

13 H 

Ar-11 



2 » 3^5 , s 

3 I! 

CH 3 



.™* a , *.13 

3 3 

QC 83 

1603 

991 

6. 75--a- 05,(11 

14 H 

Ar“-H 



2 . 38 , (Ti 

3 1 ■1 

8 H 3 

1612 

994 

6.Q3~a. 16,(ti 

1 3 H 

Ar-H 



3.80,s 

3 H 

OCH 3 

161 0 

996 

6ua0-8.20,m 

13 H 

Ar--H 



3.7S,b 

3 H 

OCH 3 



2.35,s 

3 H 

CH 3 


i ngl et 




fflultiplet 


doublet 




'ytxay 


SicfYi 
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— BE-_BzM 1BSJ1T UTED PHEMQny i IflE I WTEgMED 1 S.T,EB 

I jlT M-MlBi B^NGj-QF fiR OU ftTIC ALDEHYDES i SYNTHESIS OF 2.4--DIARYL" 
6~iPjrSiJBSII J:UIED_ EHENVL ) PYR 1 M I D I NFR ■ 


Dfne p-substit uteri phenacv'l pyri rii ni urn bromidee. have 


been prepared by the quaternizatian of pyridine with 


substituted phenacyl bromide in benzene at refluK temperature in 


fair to good yield 


i d i n i um 


■aolutian of these 


aqueou 


on treatment with KatCO; 


yielded c or r e sp on d i n g 


The reaction 


substituted phenacy 1 i deneazomethine intermediate 


of these ylids with various aromatic. aldehydes having electron 


attracting and repelling effect, was carried out in presence of 


ammonium acetate and glacial acetic acid at reflux temperature 


under nitrogen citmosphere, to give 2 , 4-~di ary 1 •"6'" ( p 


yield. P-iammon i um 


substituted phenyl) pyrimidines in 40--6U 


tion cogent. The 


were confirmed on basis of elemental and 


structuresof pyrimidine 


pectrcil ctnalysis 


VI. 2 INTRODUCTIDN 

Azomethine intermediates ha<VB gai ned consider able 
importance in the synthetic organic chemistry. They have used as 







potential reagent 


synthesi e 


i ndol es’^ , t. efcraz i nes'**' * cinnalenes®, naphthalenes''’* 


several other heterocycle 


Krohnke® 


reaction which involved the condensation o-f phanacylpyridiniufn 


bromide with 4-ni trobenzaldehyde to give 


4 -di (4~ni tr ophenyl ) 


6~phenylpyrimidine. The detailed experimental condition 


were 


incorporatted in the aforesaid ref srBhce. This reaction leading to 


synthesis of pyrimidine nucleus could not be duplicated until 


tudy the 


recently. Therefore, it seems to be pertinent to 


reaction of phenacypyridinium salts with a wide variety of 


aldehydes having electron attracting and donating effect 


In the present chapter some p-substi tuted phenacylpyridinium 


bromides are copuled with aromatic aldehyde 


in presence 


acetic acid with a viewto 


ammonium 


confirm the course of the reactions 


VI. 3 RESULTS AND DISCUSSION 

Quaterni sati on of pyridine with phenacyl 

bromide, p-chlorophenacyl bromide, p-bromophenacyl bromide, p-- 
methyl phenacyl bromide, p-methoxyphenacyl bromide in benzene at 
reflux temperature, gave phenacylpyridinium bromide Ua) , p~ 
chlorophenacylpyridinium bromide (lb> , p-bromophenacyl pyri di ni um 
bromide <lc), p-methylphen.a.cylpridinium bromide Cld) and p- 

methoxyphenacyl pyri dini urn bromide (le) r c-pewt i vcl ^ - 

• 4 4 <i t im ^ 1 1 w0re confirmBd by 

structures of pyridxnium via cr 

':wi th'- those reppried in the 
comparisioii pf {Tieltihg points. <.ji . ■ 







literature and 


showed a characteristic absorption band due to C 


D stretching 


region 1700-1680 Cm~^ for carbonyl group. The 


dragnostic absorption band 


region 


iOOO 


were 


stretching vibration of methylene group 


attached to nitrogen atom 


The treatment of these salts (1 a~e) with aqueous 


carbonate gave corresponding asomethine intermediate 


which could not be stored due to sensitivity toward 


atiTiDspheric 


component 


and lack of stabili 


Hence they could not 


be used i n 


ubsequent reactions , The reaction wa'i 


theref Dry- 


carried out by generating the yiid intermediate 


•from the corresponding salts (1 a-e) 


Heating the miisture o-f pyridinium salts (la--e) with 


substituted benz aldehyde (2 a--c) in presence of ammonium acetate 


and glacial acetic acid at refluM temperature gave 


■ubstituted phenyl pyri mi di ne (5 a-o) in 


(substi tuted phenyl ) -6 


40-S0 X yields (Scheme VI. 1) 


ymmetrical 


ynthesi z e 


were made to 


Further attempt 


,4,6 positions 


pyrimidines having identical substituent 


Thus p-chlDrDph£?nacylpyridinium bromide (lb) with p- 

chi or obenz al dehyde (6a), p-bromophenacylpyridinium bromide (lc> 
with p~brc 3 motaenz aldehyde (6ta) , p--methyl phenacyl pyri di ni urn 

bromide (Id) with tolualdehyde (6c) and p-methoxyphenacyl 
pyridinium bromide (le) with ani sal dehyde (6d) were heated in a 
mixture of ammonium acetate and glacial acetic acid to give 


i i f J:t:| 'i'l 14 4 i: .iT'4 1 
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2,4,6--tri (p-chlDi-Dphesnyl )pyrimdinB (7a) ,2,4,&--tri (p-bromophenyl ) 
pyrimidine (7b), 2,4,6“tri ( P"tolys)pYrimidine (7c:) and 2,4,6“ 

tr i (p inethcv^yl phenyl ) pyrimidine (7d) respectively in good 
yields (Scheme VI. 2). 


The course of 


is similar to Mannich type of 


reaction. The methylene group 


of salts (1) and aromatic aldehyde 


(2) in presence of liquid ammonia 


react to form Mannich base-a 


alt (•:•>) which than further undergcje 


condensation 


neither molecule of aldehyde in NH 


to form az:Dmethine 


This undergoe 


elimination of pyridine 


hydroamide and to form 2,4,6--triarylpyrinii dines I ( 


Various new 


, 4 , 6--tr i aryl pyrimi di nes t (Sa-o) 


synthesised by above route are listed in Table VI. 1. All the 


p y r i m i d i P! e s g a v e 


itisfactory elemental and 


pectral analysi 


The IR sper.:tral data showed a characteristic absorption bands in 


which were assigned to the C--H 


;ooo 


tretchlng mode of pyrimidine rings. Two bands in the region 1600 


vjere due to interaction between C=C and C~I4 


of the ring. The NMR spectra of pyrimidine 


pyrimidyl proton (Ck — ’ H) in the range ^6.60--6-80 and aromatic 


p-eaion 


VI. 4. E)( PERI MENTAL 


V 1 . 4 . 1 Starting Material g 


ofatairied from commercial 


sources 





■ 





(E.tierck, BDH, SISCO etc). Starting materials were prepared 
according to the procedure reported in Literature. 


VI. 4. 2 


.urn bromide 


li_arcl 

Oeneral Procedure 

A solvAtion of 100 mmole, of p—substi tutedphenacyl 
bromide and 100 mmole of pyridine in 100 ml of anhydrous benzene 
or tetrahydraf uran , was boiled for 6-"8 hrs. Ihe e'/tcess of the 
solvent was evaporated and petroleum ether was added to 
precipitate the salts (la-"B) which were, then recrystal 1 i zed from 
chloroform, Petroleum ether (1:2). This procedure was followed to 
prepare the following salts. 

(i) Phenacylpyridinium bromide (la), Pale yellow crystals 
m.p.- 192 - 93 '’c (Lit m.p. -195-97 °C)'^ 5 IR (KBr) 1690 Cm-‘ (-^C=Q) . 

(ii) 4 -chlDrophenacylpyridinium bromide (lb), White crystals, 




208"'-i0 C <Lit«* m« p«207 C) 


IR (KBr) 1680 Cm"-’- ("^C-O) 


(iii) 4~Broroophenacylpyridini urn bromide ( Ic ), White crystal s, m.p.- 

240~42°C (Lit. m. p:r 242-43 ‘’o ; IR (KBr ) 1680 Cm"’- ('^(>-0). 

(i v> 4 ”Methylphenacylpyridinium bromide (Id), light reddish chite 
crystals,m.pr-201-03 °C (Lit.m.p. - 205^^0 - 5 IR (KBr) 1680 Cm “t 

(S)C-Q) . 

(v> 4 -Mettio>:yphenacyl pyri di ni urn bromide (1 e) whi Lt ei y-’tcvl - , m. p 
206-08*^1 (Lit.m.p.-209-'t0.^)**’ 5 IR (KBr) 1678 cm - 











C (5a-D>gt(7a"D) 3 


A mixture of 3 mmole of substitutedphenacyl pyri di ni urn 


bromide (la—e) and 6 mmole of aromatic aldehydes (2a-c) 


tirred at the roDiTi 


was 


temperature for 


overnight at room temperature. The mixture was- then 


and left. 


tantly stirred 


poured into ice cold water (50 ml - )^ Which wa 


olid mass was precipitated. This precipitate; was filtered, 


t a 1 1 i z at i on 


washed twice with water and methanol and dried -On cry 


with appjropritB solvent, the precipitate gave crystalline 
product, titled pyrimidines (50 a--Q> & (7 a-d) in 40-80 7. yields 


as depicted in Table (VI. 1) 
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Table VI .1« Pliyslc®! Prgasjit ies 4-d i <substn-..ii-ed Dhenvl) -6 

(5 a~o) and 2 ^ 4,6 -tri 
s uk§Al t e^.^JlgjiyJL _B-y r Imldlnes (7 a-d). 


Compd . 


yield recryst. m.p. 

C'/.) solvent ( C> 


analysis f ound/ <calc. ) (%) 


□a 


H 


4 H 


50 . 


A 


70-7; 


b 4-H 


4-NQ,* 


ao 


A 


c 4-H 4 N<CH3 >.j, 45 


B 


c 

H 

N 


8 

9 

85.74 

5. 12 

9. 12 

(85.71) 

(5-19) 

(9.09) 

66. 28 

3.49 

14-05 

(66.33) 

(3.51) 

(14.07) 

79. 14 

6-52 

14.18 

(79.18) 

(6.59) 

( 14.21 ) 




' *1 




d 4-rn 


4 H 


50 


B 


115-17 77„03 


4 - 32 


8-14 


e 4 -Cl 4 -NO; 


60 


T 4--C1 4-N{CH3):2 48 


B 




4-H 


60 


A 


4-Br 


4-NO; 


65 


B 


(77.08) 

(4.37) 

(8. 17) 

6 1 . 08 

3.05 

12-99 

(61.04) 

(3.00) 

(12.94) 

74.85 

6.04 

13,40 

(74.90) 

(6.00) 

(13. 44) 

68- 17 

3-82 

7- 18 

(68.21) 

(3.87) 

(7.23) 

55.28 

2-67 

11-69 

(55.34) 

(2.72) 

(11.74) 


I r 









4--N<CH3) 


4-OCH;., 4--N<:CH3) 




orof 0-r>n : /3_ 5 fiei- 


> ' . ‘ ’ 1' ' 





i< substituted ph e nvl ) -6- < su bsti tuted 


BhgnYllmdliffliJip_e__(MroL-a nd (substituted ohenvU 


b 

3090 

1600 

1510 

1 000 

1560,1340 


c 

3100 

1 605 

1505 

990 


- 

d 

1 105 

1600 

1515 

995 


750 

. B 

3 1 00 

160B 

1510 

996 

1565, 1340 

760 

f 

3120 

1615 

1518 

955 

.... 

768 

9 

3060 

1590 

1510 

990 

- 

610 

h 

3065 

1593 

1500 

1000 

1560,1330 

605 

i 

3070 

1610 

1510 

1005 

... 

620 

j 

30S0 

1615 

1520 

1000 

.... 


k 

311 0 

1605 

1510 

1005 

1575, 1340 

- 

1 

3060 

1595 

1505 

995 

•- ■ 


m 

3095 

1595 

1505 

1010 

1580,1335 

- 

n 

3090 

1600 

1500 

1 000 


«.* 

D 

3105 

1610 

1505 

1010 

- 

, 

7a 

3095 

1 600 

1510 

995 

- 

.7hC 

Id 

30B5 

1605 

1508 

998 

..... 

605: 

c: 

3095 

1602 

1512 

989 



d 

3090 

1610 

1515 

992 

■' .... 

■ -- ", 


^ o%t^ ^ pi&rne cJb-^^TTicchcrn sp 
A) OJt67t?OiJ't£. ’yiU-C&LtiS , 


*= Sinr&ickcir,a 
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4-di (substituted phenvl > -6- (s ubsti tutgd...phg^^^ 


1 tuted Dhenvl ) B Yr...ijiLidiD§. 


assi gnment 


no. of protons 






Table VI. 3 (Contd.) 



PyH(C 
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cmplER_yii. 

B£^QJiQNS__QE — bemz YLP^ iirRi Di n i un brqm i d e and o ~ chlqrqbenzyl 

RYEID-IMIU!!! — BRiaiIDRJdlTM_ <.fi-“UNSATURAT ED KETDNEB i SYNTHES IS DF 

S0MEJ:jEN_l,a 3 , -DIS U BSTIT ^^ NAPHTHALENES AND 1 .3.5 -TR I SUBSTITUTED 
NAP H THALENES^^ 

VII. 1 ABSTRAPT 

The pyridinium salts and their ylid intermediates 
have been utilized in the synthesis of a wide variety ai 
heterocyclic CDmpDunds’'"’-^®. But little attention has been paid 
towards the synthesis o-f carbocyclic systems especially leading 
to the naphthalene nucleus by the interaction o-f azome^thine 
inteermi deates> and c<^ p>—-un saturated ketones. With a view to 

explore the domain of such a reaction, we haive studied the 
reactions of substituted benzyl pyri di ni urn salts with different 
‘^fl'unsatur ated ketones, in the presence of anhydrous aluminium 
chloride or zinc chloride in a mixture of sodium acetate in 
glacial acetic acid as cyclization agent. 


* Part of this worked is published in Cur 



(19B5) 






The experimental techniques were the same as re^portecl 


eari 1 sr . 


Both the pyridinium salts were prepared by heaiting 


benzyl hromi de and o-chl orobenzylbromi de with pyridine in dry 
benzene. ■ Th® strucurcs of products were astatailished by IH 


and NMR spe^ctral data. 


vn.2 IMIBODyCXIQM 


From the literature survey it was clear that 


various methods were investigated -for the synthesis of 
naphthalenes derivatives. Several steps were involved in 
synthesis of napHthal en.^ derivatives which affect the yield of the 
final products. For synthesis of naphthalene derivatives, House 

. I made the frist c^ttempt. They synthesizcjd 1,3- 

Lc ui . L.IO 


ex ai.--- 1. to 

diphenylnaphthalene (3> by the reaction of B-phenyl-^ . 
octal -l-one (1) with phenyl magnesium bromide to form an alcohol 

(2), which underwent dehydrogenation and dehydration with 2,3- 

dichloro-5-,6-dicyanoben2oquinQne in boiling benzene to afford 

the desired product (3) (Scheme VII . 1 > , Since this route involved 
several steps to form the final product, the yield wa.=. pour . 

House et al., another route for the 

Many years after House ec « 5 

4-i -.ru:- h"4s been i nvest i (jated . In 

synthesis of naphthalene derivative., ha., be . 

4- 3 inn the new naphthalene derivatives named 1,B- 

this new investigation tne new f 

. I „ — -.dll The synthesvi s of 1 ,B"* 

*5 i?i,y n't h tsf X jfc* ^ y 

diphenyl naphtha! ene 

4 . ddv-eral steps. According to this 

dipheny Inapihthaiene involves 

. .r 1 a. T B „ ? , 1 0 - hex ahydr o- 1 , 4-d i dk d- 
synthesis , flTS't reduction o •> f ’ “ 

i. nlare. TIwh the resulting product 

phenylnaphthalene (4) took P - 
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forms thioketal (6) with ethanol ithi ol desul furi sati on with raney 
nickel and resulting product then treated with phenyl 1 ithium to 
give 1-" (transl-'-hydroKy-cis-syn-l ,8“diphenyldecal ine C8> , On 
dehydrogenation with Pd/C <30X) ,1- <trans) --hydroMy '-ciB-syrr-l ,Q '- 
diphenyl decal i ne gave desired product <9) (Scheme VII. 2). 

After some yeaars a convinieht and facile route was reported 

by Krahnk,C' et al.^'^ and Towari et al.**''. From tlvis oyntliosi o 1,3 

diphenylnaphthalene (12) was synthesised by the interaction of 
benzyl pyri di ni um bromide (10) on benzal acetophe-neane (11) in 
presence of anhydrous zinc chloride as cyclization agent (Scheme 
VII. 3). This method proved better than aforementioned methods, 
because it involves only single step and gave quantitativca yield 
Df the desired product. Furthermore, this reaction allows 
selective introduction of substituents at 1 and 5 positions of 
the ruxphthalene nucleus. However, only a few reactions, adopting 
this procedure have been reported but detailed experimental 

condsitions have not been described. Prompted from this work it 

seemed to be of great interest to explore the domain of 

applicability of this- new route. 

4 we- have reported the reaction of 

In the present chapter, we navt. f t-pui 

• o-"r*hl mn ob en z V 1 P y i d i n i um bt* omide 

benzylpyridinium bromide and o cnioroDt.n.-y^Hy 

. . +.^4.,,.cort hpnzvl i deneacetophenones with a view to 

with various substituted penzyi i uen*. 

, . 1 • , j j.,, nf -i-his route in the sythesis of a 

investigat(5 the applicability 

wide ranuge of naphthalene derivatives. 



OH ph W Ph 

I-"" ciAr^cN 


PhMg-Bj' 


Scheme VIl • 2 


Ph 0 


Ph 0 


HSCH2CH25H 
BF 3 / Ether 


Reduction 


Roney 


Nickel 


Ph 0 


Ph Ph 
! 


Ph Ph 


PhLi 


Pd/c 


OIQ 


Scheme YU * 3 
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VI I. 3 RESULTS AND DISCUSSION 


Reaction of benzyl brofriitJe (13a) and o-chl orobenzyl 


bromide (13b} with pyridine in benzene at 


at 1 u 


benzylpyri di nium bromide (14a) and o-chl orobenzyl pyri di nii-un 


bromide (14b) (Scheme VII. 4) 


( 14a) 


The stucturee of benzyl pyri di ni urn bromidt; 


and o--chlorabenzylpyridinium bromide (14b) were confirmed on the 


pectra of i4a and 14b 


basis of IF( and NMR spectral data . The IR 


intensity 


showed a diagnostic absorption band of 


tretchint 3 vibration band 


respectively due to C--H 


of methylene group attached to a position adjacent to nitrogen 


atom . Character istic absorption bands due to - Cl group in salt 
(i4b) were obtained at 790 cm.“» . The NMR spectrum of salts 
(14a"'b) showed a singlet at 5 30 and<5^“ 3S due La the meLl^yleiit. 

protons and aromatic protons appeared in the range ^6. BU ?.oO. 

The reactions of these salts (14a--b) were carried out 
with a wide range of oC,^“unsatur ated carbonyl compounds in the 
presence of anhydrous AlCU and ZnCl-.. in a mixture of sodium 
acetate and acetic acid at 200 ‘’c to afford i , 3 ~di aryl naphthalenes 
and l, 3 -diaryl-- 5 -chloronaphthalenes in 50~757. yields. It was 
however observed that the yields of resulting naphthalenes were 
dependent upon the nature of eubetituente attaohed to the 
pyridiniue palte ae «ell as to the ^.f-unsaturated ketones. The 
reactivity of salt (Mb) «as lower than the (Ma) because of - I 

effect of Cl group which stabilised the carbanion formation . 

Hence salt (14b) afforded lower yield of naphthalene derivatives 





alt (14a> 


The reaction seems to proceed via the i nter medi £\cv' of a 


which ■ is farmed 


of derivative (165 


betaine 


( 15a--b> presumabl y 


nucleophilic attacti of the ylid carbon 


generated ' in situ ' by dehydrogenatian of the salts (14a “Ij) , an 
the -carbon of -unsaturated ketone. Betaine (16), then 


AlCl 


is at ion in presence of anhydrous Zncla and 


undergoes 


to afford naphthalene derivatives 


at ion 


used as 


(17a-i ?•< 18a~m). (Scheme VII. 5) 


All naphthalenes (ITa-lSro) obtained in the 
present investigations were crystalline solids usually soluble in 
chloroform, pyridine and acetone. All physical and spectral data 
have been repot ed in Table VII. 1. All the compounds are new and 
gave satisfactory elemental analysis . The IR spectra oi 
naphthalene derivatives showed a double absorption maxima iri the 
region 1612-1590 cm"' which were assigned to the stretching 

vibrations of carbon-carbon double bond. The strong bands in 
region 900-850 cm-- were diagnostic of absorption of polynuclear 
aromatics . The chloro group of the products showed ax strong 
asymmetrical stretching band at 730-305. The HhlR spectra of 
compounds, in general, exhibited aromatic multiplet in range 


VI 1. 4 EXPiRlWiMI^ 

VI 1 . 4.1 Starting tl at.gri.als. 

+.... u.rar-ir. obtained from commercial 

All the reagents were uocaAtte-'-' 





Ac0H,200'c 





j^chempi/] 


AcOH, 200'c 
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i.c 3 . BDH, SwMerck etc.. The starting materiails were prep^ired 
according to references cited . Thus D--chl orobenzyl bromidsf 
was prepared by the direct bromination of o-chlorotaluene at 
elevated temperature. Similarly benzyl brofTtide was prepars'd 
from toluene. 

The substituted benzylidene acetophenones, benzyl i dene 2- 
acetonaphthenes and benzyl idene~2-acetQthiQphenes were prepared 
by a general procedure. This method consists of stirring the 
equimolar quantities of aromatic aldehydes and methyl ketones in 
the presence of an alkali at O^C . The resulting precipitate of 
“un sat Lira ted ketones was recrystal 1 i zed from ethanol by 
benzene: pet ether (60 -80 °C) in 40“80y. yields. 

VI 1.4. 2 Pr ep ar a t i pn of b gns ¥l&y£A^ini.MIB-...fa 

A solution of pyridine (50 mmole), benzyl bromide (50 
mmo.lc?) in 50 ml of anhydrous benzene was refluxed on a water bath 
for 4 hrs. A solid mass was precipitated which was filtered, 
dried and r ecryst al 1 i zed twice from chi Droform-n-hexane to give 
white shining crystals of benzyl pyrtdinium bromide in Ol’/C yield, 
m.p. -'168-70^0 (Lit. m. p.' 170-72) 

Anal, data found : c, 56.58 5 8,4-” VO '/- 
Calcd. for (Cis-HiaBrN) c,57. 6 O 5 H,4-B0 7 


VII 4.3 P£.gp ar ab i on o f O— Chlorob en z y IpY r.i^,i niiAnL-fe£lSlli.Mfe — ( 1 4 fa i - 

Q- chlorotaenzyl bromide (50 mmole) and pyridine <50 
mmole) in anhydrous benzene (100 ml) was refluxed on a water bath 
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V 1 1 . 4 , 5 Prep^r^-iorLP i 1.3 di arvl -5-ch l oronaphal enes ( I Ba-m) 


A solution of o— chlorobenzylpyridinium bromick-s (9 
mmole) in 15 ml. of glacial acetic acid containing 3 g. of 
anhydrous zinc chloride, was poured into a 100 ml. round bottom 
flask. The flask was equipped with a reflux condenser. The 
solution was stirred during heating on a magnetic stirrer. In 
this solution was added dropwise, a solution of «<>, |S —unsaturated 
ketones <9 mmole) in glacisil acetic acid (35 ml.). This mixture 
was stirred at 20o'c for 6-8 hrs. under nitrogen atmosphere. The 
resulting solution was left to stand overnight at room 
tempeerature. Ice cold water (50 ml.) was added to it . 'Ihe 
precipitated solid so obtai ned_, waiij filtered off, dried and 
thromattographed over neutral alumina. Chloroform fraction on 
recrystal 1 ization from an appropriate solvent gave a fine 

crystcxlline solid due to formation of l,-j> diaryl — o 

chi oronaphthal enes <18 ci-m) . 

All the substituted naphthalene derivatives (18 a~m) gave 
satisfactory el emenental analysis. Their • physical properties are 
listed in Table VII. 1- The NHR and IR datas of substituted 
naphthalene derivatives are tabled in Table VII-2. 
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Ci,Hss 

45 

1 07-09 

A 

94.12 

5.7B 




( 109 10) 


( 9:; :: . 20 > 

( 5 . 7 :l ) 


4-CH30C^H^ 

50 

85-£^9 

B 

89. 13 

5. 77 


• 




(89.03) 

(5,80) 

C^Ha 3 

: , 4-QaCHaC^H3 

58 

90--92 

A 

84.83 

5.29 






(84.82) 

/ i:r 

\ t. J « v4 / 

4~-CH3Ci.H^. 

, 4--CH30C<£,I-U 

80 

1.18-20 

B 

38 .. SO 

6. 12 






(88. B8) 

(6.17) 

2--CioH-^ 

C<s,Ha 

70 

1130-82 

A 

94.72 

5. 12 






(94.83) 

(5.17) 

2~CioH~r 

4"-ClC&hU 

65 

192-94 

B 

35.43 

4.61 






(85.59) 

(4.66) 

4--ClC<t.H^ 


50 

212-14 

B 

73. 90 

3.93 






(73.99) 

(3.89) 

4“C<s,HssC^,H<» 

C^H=5 

55 

ia4--86 

A 

94.31 

5-68 
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2 -C I 0H7 3 


4--CH»C^.H-^ 4a 


4 --CH:»aC. 


4 --ClC^.H^ 


C.H. 3,4-a.CH.C.H. 50 




4-CH3C,t.H. 




4'“CH30C<&H-» '-'4 


4--Na2C^H^ 50 


92-94 


108-10 C 


l33-~->o 


121--22 ft 


95-97 B 


190-91 B 


170-72 C 


i Cl 2 "CioH'7 


a 

9 


. 1 

94.11 

5.86 ' 

<94. 1B> 

(5.81) : 

i 

83. aa 

/4.a4' 1 

(83.94) 

(4.77) 

84 . 09 

5.0a ; 

(84.02) 

(5.14) 

80.21 

4.01 

(80.12) 

(4.93) 

75 . 59 

4.09 

(75.64) 

1 

(4.01) 

77.36 

3..71 1 

(77.42) 

(3.65) 

i 

84.09 

1 : 

5.08 i 

(84.02) 

(5. 14) 

30.27 

5.3a 

(80.33) 

(5.30) 

69.92 

3.51 

(69.84) 

(3.44)| 

85.53 

4.58 

(85.60) 

( 4 » 661 



1 <Cantd.) 


ether 


ene/ 


ether 


Chi or of arm 


■ 








KBUBIBh 

mm 







mmm 


JB 






l-j-SrdLaryl - S -qblQrQ naph thalenes (16 a-m ) 


Comd. 


IR DATA (KBr) Cm"^ 


■S)C--=C ^C-H "^C-Cl 


.590 


1590 


1000 


NHR (CDCl^) 


6<ppm) 


No, of 
protons 


Assignment 



6. 70-8. 10 , m 
3 . 7 0 , s 
6- SO “8. 00, m 
6. 00, s 
6. 65-7. 95, m 
2.30,s 


15 H 
3 H 
14 H 

2 H 
14 H 

3 H 
3 H 


phenyl +naphthyl 
OCH 3 

pli en y 1 +n aphi thy 1 
OCHsiO 

phenyl +naphtyl 
:Ch3 I 

OCH 3 


6.72- 

8 « 22 m 

17 H 

w 

28 , s 

3 H 

6.95- 

3 22 1 , ffi 

14 H 

2. 

-'1 B , B 

3 H 


phenyl +naphtl'| 

8H.3 j 

piheny 1 -i-naphtl| 


3 H CH=, : 





1598 

980 

783 

6. 30-8 „ 23, m 

14 H 




3.81,s 

3 H 

1 608 

990 

732 



1 600 

*990 

790 

■ui m 7 8 a i 0 ^ fn 

13 H 




£> H i) ^‘9 ^ B 

2 H 

1 575 

990 

730 

6.87-B„23,m 

13 H 





3 H 




■ 3,71,s 

3 H 

1 603 

994 

790 



1612 

990 

800 



1612 

993 

302 



1 600 

985 

795 

6«85-B.35,m 

16 H 




2 « 3 1 ^ s 

3 H 

1 600 

♦ 

995 

770 

6«eo--a«20,m 

12 M 




m 8vJ ^ B 

3 H 

eingl et 
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